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^ (54) SB8H<&:£**: S^^S^U*^*— B-IVlBSW 

£2 ( 57 ) Abstract: A compound represented by the general formula (I): A-B-D <whercin A represents optionally substituted 1-pyrro- 
^ lidinyl, optionally substituted 3-thiazolidinyl, optionally substituted l-oxo-3-thiozolidinyl, etc.; B represents a group represented by 
lft a)-(C(R l )(R 2 )) k CO- (wherein k is an integer of 1 to 6 and R 1 and R 2 arc the same or different and each represents hydrogen, hydroxy, 
O halogeno, etc.), etc.; and D represents a group represented by -U-V [wherein U represents optionally substituted piperazinediyl, etc. 
fs| and V represents a group represented by -E-R 7 (wherein E represents a single bond, -CO-, -C(=0)0-, or -S0 2 - and R 7 represents 
O hydrogen, optionally substituted alkyl, etc.)], etc> or a pharmacologically acceptable salt of the compound. 
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(57) 

( I ) : 
A-B-D 

A.atHf L < fcfc#g&® 1 - y is-Jl,^ g&jg u < tt^fttfc© 3-*7*J 
U BftSL < tt^Hifc© 1 -*-*V - 3 -*7*J V y^^iiu 

Btta)- (C(R 1 )(R 2 )) k CO- ktt 1 6<D»ttS*U R'&tf 

li — E — R 7 (sfrK EM^ N -CO-, -C ( = 0) 0- N X(i-S0 2 -§ 
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m m m 

&mm±, v^yrisfr^y^v— e-iv(DPP-iv)©piw#ffl£^ru zmmm 

DPP-IV tt s K — 1 (GLP-l)©^£fbfcg§#-r*l*lRi: btftl 

&tLTVN§o GLP-1 {is MSfrk©-* >^ U >©ttffl*^3— 

fcfr^ DPP-IV ffi»J«2^g!&fcttr*aS#.lfcfc D SZZh&mftisti 
&o XM. Vr4 7^ h u-i^y (Diabetologia) „ 42*. 1324-1331 H (1999 ^) N 

(Diabetes) . 47=#. 1663-1670 H (1998 30 s K>f y3t#B# 
ftlBttffF 19616486 JKtfBMEfttf 97/40832 (WO97/40832) ^] lC:fcl,NTs DPP-IV PI 
gjftl© 2 MfeH^^ig t LT© Wlfitt fco^-C tlX ^ & o 

dpp-iv « N AiH©*39^±atjtjpij|g^a^±fc*vN-css^saj*^-r a ^ ttf 

£n£>*lTVN£ [J^T© (a) - (f ) mi o 
(a) *!Si6«Ffc*V^T DPP-IV #li#T£ £ h#*n£>*VT^So 

. dpp-iv ©sbubu v-f hi?*>x\tfflmmiz&bs T-mmx-mmtz 

*J±\f.~ry • ■ • Pi?— (Scand. J. Immunol. k 33 737 

It (1991 if)] o DPP-IV BftWWaV DPP-IV fc«i"4fiW*:«:s ^ b 5> * vaVtnSJK 
T-«©ii5i^»J-r§ [;m*ds>*;|/ • >r * ;* h u- • fe 
-Yv-(Biol. Chem. Hoppe-Seylerk 305 H (1991 *£) ©#©##0)]] 0 I*" 

-f h * -f >©jg£. I L - 2 M-frMMMffiRTFB -JfflJKl^Wt— ?St£©t»& T — U 

&«M6fck DPP-iv^ttc^-rait^^tuTv^s [^*>^^-tr 

T> •^^-^-;v-^-^"fAyD^-(Scand. J. Immunol. k 29=#. 127 jf (1989 
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X'-*-? -If • zLi-^y^j vy K . y -Jr^-T^ U*(Proc. Natl. 

Acad. Sci. USA). 88#, 1556 M (1991 *£)] tZMOtfuyn U >(boroproline)S§ 
3 DPP-IV ^S^fcfclfrb*)? 8 , ^e7^CD CD4 + T-^;W?— « 

W^ltm^I L-2jg^^WJU -7«i7^^^T in vivo 

r>K « i^^j; * >*;P • ^ a;d^- (Clin. Exp. Immunol.), 89 
^, 192 H (1992 #)] o 

(b) HIV jfgfefc^T, DPP-IV IzMTZV&mMXltlftmi, *7<< )]/X<DMB&fr^ 
(D&X&ffi±\stzZhtim^£tiT^5o HIV-1 ti^lfciAfi*©T-»-eii 

Immunol.), 149 ^, 3073 M (1992^)] HIV-1 Tat # WN'^St&s DPP-IV 

C^^-^-^-^—f Ay D^~(J. Immunol.), 150 2544 jf (1993 
#)] #*a£*iT^So 

(c) mpvijs© dpp-iv tK mw&^y bmiRrm^mmmm^MT^mm^. 

X-&&Z:ll&Kxgnx^2> tiS^—j-JV ■tJP?'— • h 'J— (J. 

Cell. Biol.), 121 1423 M (1993^)] o 

(d) M?mcD dpp-iv <DmmtK nm, «ttH«su»>v^(BA)at>f«TO*jft*ffl 

7-f^^-D^-(J. Cell.' Physiol.), 151^, 378JC (1992^)] 0 
( e ) 1^ DPP-IV &&(Dm*LmV^(Dmmj&Tfm±mprostatosom)(Dm. 

U^*;P-^5^ h rj-.^p ^iJ^;i/-;H^Ub U-(Eur. J. Clin. 
Chem. Clin. Biochem.), 30^, 333 H (1992 30] 0 

( f ) dpp-iv ■f-MM<Dmmxwm<D77 : ; ^ >^t^ y— *?(ada) hm-STz ^ 

tifiTjkgtiX^Z [1M^>^(Science), 261^, 466 K (1993 303 o ADATO&, 
t hfcl&^T&JiSiElit "n'M $L M 'f (severe combined immunodeficiency 
disease ) ( SC1D ) ©JiH <h & £ © 
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m^<Dm&mMmkvxmm^fozz}i&mm£fc : h<> mz.it, (a) mw^^ 
&ifz>#L&$PMm i mz-its ftmrnm, ^m^mm, mmmmvf?^ (ra) © 
mm^tettftf&mrzcDVj y-tu >#tm»j&k (b) t -mm^<D hiv ©« 
A^±2at>*^nt^< aids (&%&&&?p£mim) (D^ffiRwmmtzmmtem 
$k (c)m^m±^mizwmxm±mm^om^(omm^mit'r^(DmMs (<d 
flABssau «¥£ifts**iis (e) &&<DM±&m*.izm&t*mmm£ 
vxmmx&ztmzzti&o mmc 10-182613 x-m^znz dpp-ivpi 

DPP-IV RB5#JfcLT«> fflf^fF 95/34538 (W095/34538) „ afftftft 98/19998 
(W098/19998) , SP&4$fF 00/34241 (W000/34241) , fcW&fF 6011155, *@#1*F 
6124305 RlFftmmt 5462928 fcN-Smt'O U i?>m^t\ 3feB^ 6107317 
RW^mnm 6110949 {CN-I^^7V-;I/S«^ HPf^fF 95/15309 

(W095/15309) \zm.fim<b-&w, mv%m$ 99/67279 (W099/67279) , 

99/61431 (W099/61431) N SIWfF 99/67278 (W099/67278) MZF^mm* 6090786 

s^mmi&tt, s-n yswm 1050540 m^h^i* 5543396 ic***^— 
h mm^mtm^ nx v n s 0 

*m%<Dmm&s dpp-iv ©ia«{tffl^*-r ^mwMh^m^i^-t^ ztiz&2> Q 
^##©^rai>Vxfi^^§^ii^©mDPP-iv^ii#^^Mo^t^^ 

f^fo^ ##g0J3fcmT© (I) ~ (XXV) CKtSo 
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( I ) -« ( I ) : 
A-B-D 

Attft&g b < fcfc^Sgl© 1-KDiJ b < fcfc#«jfe® 3-*7'J 

y gi&gb < tt^tttft© l-t*V-3-WJ 

<&#gm©i, l-mv-3-Wj^-;H, St&gL<fcfc#eife©3 

« b < &#@&© 1 - -r > k y *&g b < »sgi© 1 - w > k y 
hkb b < &#«&© i-^^tFD-f>h*u ;va s am^ b < &#«m© 1 - 

rh7kFD^; >;;i/^ X&eJ&g b < t±^B*© 1 -rih h*n^y y;v«£ 

*u 

a) - (CKRMdt 2 )) k CO- (Sl^ kfcfclfrfe 6 U RWtts 
HI— XttS&ots jJc^il^s tKD^;i/Sx Any>jR^ s ^7;Ss--hD 
»s WftsHrb < ii^Ii®7;v^Ji/& Hit < l±gN«ft©IIBfll^7 , ^/#;vat. 

«^b<tt#«m©j3if^mm^^ w.mmv<&imm<D7)\'>r-)i>&, mm 
mv< li^gi©?;^-^' sm^ b < \mw&<D7 y mj&g u < s 

R 1 £R 2 i^i^j^^iji^Pi: — ^{c^c-oTn X&k#2W±©«-£\ 

b) -CO (C(R 3 )(R 4 )) m - (s£tK R s SVRMi. HO-X&Ji&oTs 
nitulBR'&^R^i^^&Ds mttl<P6.6(Z)««Cft*"r) -e^na^ 

c) - (C(R 5 )(R 6 )) n - (5S*s R 6 ;&tfR e te\ fl-XttUfc^Ts ^M^M 
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d) -CO- 

e) -S0 2 -^U 

5»5M U V»-E-R 7 U*. -CO- -C (=0) 

O-s ^i-S0 2 -^U R 7 {*7j<;^M^s W®m\^<mmWk(DT)V*;m, 

am^b<{*#»m©^^-;^ ittb<iiii^©7;^z;^ 
b < »#s^cdt y -;v&s sm^b < tt*«fc075^^at> bi&s b < 

Xfc* 

_ W A_ X A_ Y A_ Z A ^cf, N 

i) w A st>*Y A ^ m-x&jifcoTx mmm^ wmist^ -so-, -so 2 
x&-n (r 8a ) - R sA &i*mR 7 tmm-z&z) ^m.v, x A aii 
^ b < »^^«mcDBi^^^;v^ u b < i±wmm<Dmm5mmmm> 

tr^ji^^ i o^^fc^s at&g b < i^tttD? y u >ak b&sl < j»sm 

cD^^^l^v*. af^b<»«m©^DTUix>a, sm^b<«^g^ 
CD^DTU-;VT;i/=3rU>»s x&- (C(R fl )(R 10 )) q -[5**N Q&lfr£> 

6©»^^bs r 9 wr 10 ^, ii-x&ii&-c>t. 7j<^^, sm^b<»a 

*^;i/Ss b < «^mm©T y b < f^I^OT?;^;^ 

BifesBr b < li^lio^f p ^ y BJ&g b < Wfim©^ n7U 

x& m twmm^ ^.m^ b & r 9 1 r 1 0 1 tmmmm'? h-ic^oti 
m^b<fi#a^©Ji^^;7>'^;v*^-r (fc&u - (c(r 9 )(r 10 )) 
&^?>iicDS^«R 9 ^t^*R lo As•r^T7J<^M : ?T'fes^^^^^v^) ]£irr;b\ & 

SV^iiX A ^W A XiiY A ^-r-N (R 8A ) -®tf-#cD-N ( R 8 A ) -k— mizte 
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x , w$£% b < teimmv v n ij 3? > *m gsug b < fct^stft © tr ^ u ^ 

V (X A *sW A X}iY A ^1--N (R 8A ) -©tt*©-N (R 8A ) -fc— 

t s Slfeg b < liDij^y^ ;v3£x«ttSlS b < BSMHfc© tr^ y 

2) w A ^t>*Y A ^ i^-x«^>feoTs r*jei? n mnm*. -so-, -so 2 

Xtt-N (R 8B ) - (5$* N R* B teMtd.R 7 tmmzmT) **U X A fc£- (C 
H 2 ) r - (5£fK rttl3&f»fe6©lEJK4^t-) fc*U Z A tt, tt&&rL<ttMtfe 

©J^giaSTVi/*;^ gj&gb <^ffil<omttm «ft«b<tt*«ift 
©r;i/^^;v«s 8«i2gb<tt^Ma»©7';i/*-=;iA gtf t<^f^®77 
/i/^/t/Ofc, lit b < ii^IiC^r D 7 u -;v7;v^M, -S0 2 -N (R 16 ) 

(r 16 ) R l5 ^<tu t R i6 {±m-x{±^^oTx **jr^ mwmv<m¥ 

jv&v&s b < tt^itife©^ D7U x&gm^ b < fci^glfc©^ 
-*tfc&oT«i&gb.< &Mife0fflftiftttfcxat& (iiiifttiiiiiKD y 

am^tLfc tr y 3>;tdk XJMifcgb < l^ft©yT©S : h U 7;m-d^;v 
tr d u -f 5 *V y ;i/* s f 5? y u ;i/^s hU7^; y rh^^U 
Xf£G A -R 17 G A &, -CO-s -C (=0) 0- N Xli-S0 2 -^S 

- c h 2 c o -£3ET®-£rfc& z A &— h nsxa^7y bf y s>;wi£ 
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(id D^-w A -x A -Y A -z A -e$,?>^ (i) &\ztm®ta&bx.&mm&m 

(I II) B#-C0 (C(R 3 )(R 4 )) m ~ (5£4u R\ R 4 Mmii^^ti,f 
i3i:IS*t?**) (I) ijfXfcfclg (II) ^©^^frfcfaS©Yb£« 

(IV) A*sg^b<»S^©l-t:n';^-;i/^ xt±8ife6fb<B:#8ift 

BA5-CO (C(R 3 )(R 4 )) m - R\ R 4 S^m«^tL^tLMfBi:|H|«t! 

&3) 

D*s-W c -X c -Y c -Z c W c St>*Y°{i-N (R 8C ) - (iS* s R 8C ^ 

b&@l < \mwMk<Dmm$k&m&fr 1 oK^fcak l < t± 

(C(R 9 )(R 10 )) q -[5$#, qttl*&6©«8R**U R 9 WR 10 «s H-X 
^;i/^-;v^ IIft<li^fi©7;^-;i/S N tlfb< ^1H07'J- 

r 9 £ r 1 ° i: tfi&mmm* t-mt & ^tt^ b < tt^s&ojsg^Tvi/*^ 

*«*r (fc«U - (C(R 9 )(R 10 )) ..-iP^^iOgHSR'WR 10 ^ 
^T*ffy^T-&3££&&V>) &3V^X c #W c Xfci:Y c #:g|-r-N 
(R BC ) -cdM-^cd-N (R 8C ) -i:— iSttc^oTs Sm^b<^8lfe©eD U 

v > b < &5£g&© u v >sm jvs, xssi&g b < . 
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(v) A&w&m u < mmmcD 1 - kd y xt±««^ u < 

B#-CO (C(R 3 )(R 4 )) ta - (5$^ R\ R 4 Stfm{i^n^tittrl3hlU»-e 

D#-W fl -X D -Y D -Z " {&tp, X D {±- (CH 2 ) r - (A*, rt±l^fc6© 
*3t£>V, W D ^^Y D «-N (R 8D ) - (-S^k R 8D {iHulBR 7 i:^ 

^ D7 y-;i/ -so 2 -n (r 15 ) (r 16 ) d&pK R 15 &J:t>*R 19 

itm— xitrntz ^tv a&@ b < tt*w(WDr;^;vat. b < & 
#*»©:p y wwm b < tt*ift®77^afc -eifeg l < 

&5^&R ls £,J;UfR 16 #Pg? -r 3 MilK-? fc-ifcftot ®&3g b < tt^fli 

r/'j^a t^y^y^ ^tr^y^a, t;^^-;^ 

y^-;v^ s hij7^-;H, -^ji-';^ 7'j;i/«, trny;^ -f^^Vy 
;i/*s f ^ \/ y h'j7^; y 5 s h ^ v u ;i/ at. V y ^ t* v~ 
y;v^ 4V**WV)\'& -fV5=-7^y;n, ^i^T^y;^ ^tvt 

-CO- -C(=0)0- Xtt-SO a -*«U R 17 {«IBR 7 4:B*rcfc«) } 

(vi) z c 3;&&z B ^tif t < f^f h®a, ? d 7 >; -;^t"$>sf (iv) 
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(VII) ^rPT'J-W 61©atD7IJ-;1/S> HI®^>-fc? >3gh 

«s^bfci oioi^TP7>j-;^T$,5i (vi) m^m^t^Ritm 

(VIII) m^^u-rV—JVm<Dn^ib^>Ty^ /^D^>M^ T)Vu* 
;i/^-^r^S ; 7J]/*-]]s***/^ ; T ';— ;M-*$/£ ; 7=y)V^)^^^m ; ^ 

^7;^>75 ;s ; mm^r k*)\s7 j & ; -N-mmftmmmuM'rs.sM 

d 7 'J -;V7 5 y SXIi^r p 7 'J -;V7;i/#;v7 5 ; S^St) -t-&3 

i(vi) iRx&sg (vii) iRtiBtso'fb^w^a^^^fF^^n^^cDmo 

(IX) -W A -X A -Y A - N -W c -X C -Y C -X{i-W D -X D -Y D -#2f@© 

^nxv^-s^ (id (viii) m<D\,^nfrizmn®ib&mx.i£Mm¥ 
( 1 x) m^mmcDit^mxitmmm^ffm^ti^ ^<dm 0 

(X I ) 2 &^ b GMcD^b&^Jl^fc^lSJl^O— ^hv^ b £ 

-rBi^7;i/^;i/»e^b-rv>§0 (IX) il{cfB«e©^«{±m3®#^fci^ 

(XII) ii^r n 7 U -Mof USAi- s o 2 - R 1 8 (5$4<s R 18 {*BUiBi: 

im-e^a) (viii) mtetmvib&mx&Mm^izmnztizz 

(XIII) X A d s W A XJiY A ^-r-N (R 8A ) -©M-^O-N (R 8A ) 
i^{c^oT> tif l< l^ti©b:^'J >^>^-f Jl/ST'S^i (Vl)Jg^fc^ 



9 



WO 02/051836 



PCT/JP01/11578 



si (vi i) afcfB«cDfls^xa*»fl9tft**-*t4*eomo 

(XIV) A&2 -*sT;-l-Vti>)V 2>m (I) (XI I I) 

(xv) mm m~m (xiv) «©^rn^{ciB«gcD'fb^««ms^^ 

(xvi) y^y+vjwiyj-y—' if-iv ^w-%--rs^cD^fc:Mv>^fe«)©^ 
(xv) jgfcta«{OE3Ko 

(XVI I) 2Sl«IK^©^Be2iV/X«±t&*fc:ffi^afcM>CDSB (XV) ^fcfBtt 

(XVI I I) 2^)iiM^fc#^t•S^#^© : ?^tF / /X^±^{c:fflV^Sfc^^)© 
m (XV) Jl{ClBm©E^o 

(xix) * (i) (xi v).s©^r*i^fcfBtt©fls-&®Jxt±ais^fc 

(xx) $g m (xiv) m®^?ti&fctm<Dit^x\±Mm&mtz%? 

(xxi) se (i) (xiv) m<D^?tifrfctm<Dfc^x&mm&&ote 
(xxi i) asus^so^B&sv/xtt^jRcDfctooje (i) (xiv) 
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7 Wb* U e?A^#W?>*b£o 
-fb-^J (II) fc* N » [@P»fF 98/19998 (W098/19998) ^] CfBliS^tvT^ 

ib&m (IIDlis^tt CHIMIN 98/19998 (W098/19998) s Bffi4$ffF 98/14431 
(W098/14431) , BBH^ffF 99/51582 (W099/51582) ml IZ&MZft'Z^ZJj&mV 

<«Bt&2> 

D#-W A -X A -Y A -Z A T-fcMb£^ (I -a) te\ &©SJfclSfcftvvHja 



A— B-W A X A -Y A -H LA - — — ■ A— B-W A X A -Y A -Z A 
(IV) (|-a) 



(5£<K L A ?*tul3L tmrnT-Zb tK A. Bs W\ X\ Y A &t>'Z A &^ft^tV(iu 
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fc&m (I -a) »> ik<&m (IV) (V) 

7jc^s ^>-tf>s h;v^>^FcD7fS^-fti7k^v 5?if;i/x- tvk thf s i, 4- 

ffi»r;io— ;k N, N-^^^M;va7^ b\ N-^fMiD'JFx s?*?- 
;v*;i/*3^> p^ro b >ffi»«^b < tttft&ofi^fflBI+s - 7 8°c 

~ffi^fc^3UDM©|?g©S6T% 5#~4 8f§H£jfo£i*££^fc£*)#£;i^ 

ITlis fcl it« b 0 ^)VT ¥ U ^>^©^^*x U ^ A, 

'J £A> jfcMi*- b U >> A. **fl3± b U »> A^CD^ffiSk ^- b 0 * 
A^b^r->b\ *U£A tert-^b^r^ b*^©^JiT;i/=]^^ b'^^tf e>^So 
(IV) fcfc N [SHMStt 98/19998 (W098/19988) ^] tlH®£*V£^ 

s^&x&^eax & tip dt?#£ ^ t t % o 

(v) Ht N rfjfiR©toi^fcbT#3£fcfcTt£^ AS* 1-n> • 

^ . if . $-5 . y "frcc^ -f — (J. Chem. Soc.) s 890-899 K( 1947 ^f) n — 
j-)V • • ♦ TKiJfr • V-fra^-f — (J. Chem. Sock 561-572 H(1962 #k 
• ^ • if ■ ^ 5. • V-fr^^-f — (J. .Chem. Soc. k B s 449-454 M 
(1967^k^ — i-fr-3r7"< TZs -tr Kiifr'W^^ 4 — (J. Indian Chem. 

Soc.K 365§\ 787-791 M ( 1959 4p) s if ■ -V— :h>P • ^ • at— y * • ^ X 
b U— (J. Org. Chem.), 173£s 1571-1575 35(1952 *Pk V • • 

• «*bU — (J.Med. Chem.k 14^ s 1060-1066 fi(1971 *£k 
W 1388756 (1965 , S>*— :M/ • Jc? • ^ • V * > • >r ^ • yfr^ 
^-(J. Am. Chem. Sock 68 1204-1208 H( 1946 *fk '^PiBS 60-120872 -^&$gs 

■ t7 ■ ^r-f ^>t;i/ • f 'J-(J. Med. Chem.), 39 918-928 

5(1996 ^'J*^ 67/06512 (1968 50 «t] fcf3»3;h/TV^;&SsXtei:* 
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<®&l&3> 

D#-U-V-£fc§<bi%#l (I-b) BU &.<DKlfoJimfcm^W&t5Z£&"e 

A— B— U— H +. L B — V ■ — A— B— U— V 

(VI) (VII) (l-b) 

fc&m (i-b) i±s its® (vi) iLib&yo (vii) i:^ ^gkicfct)^* 
^h7k*s hjv^>m(D3$mmmfc7ms ^^^-;i/^-^;k thf^ i, 

mmm* v ^a. zrm^- h u ^ a, ^m-fb^ h u Amommm&s 

A* h^r^ h\ iJ U^A tert-T'h^r^ h^CD^7';V3^r>> 0 
(VI) fck » [ISIIf$tt 98/19998 (W098/19988) ml izmmZftX^ 

MJisWb^ (VII) its ^M(D^^oilVXm^^^%Xt^tK » [^^ 
— •*7-*r -ir* • V'^XT'f— (J. Chem. Sock 890-899 H( 1947 #K 

• • If • <!r ^ • V^^-f — (J. Chem. Sock 561-572 M(1962 
#k ^ • ^ • If Vt^?^ — (J. Chem. Soc.K 449-454 

K(1967*Fk - *7 -^>f^7y • >J% ftfy • V-tf^^^-(j. Indian 

Chem. Soc.)s 36#s 787-791 M( 1959^ k If • ^ ■ ^ • * £ ■ 

(J. Org. Chem.k 17^s 1571-1575 M( 1952 S^*-^ • J*-?" • 
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Xrli/ir)], • >r*x h U-(J. Med. Chem. k 14 #s 1060-1066 H( 1971 4p) s 7^ 
>*#fflF 1388756 (1965 ^) „ • • V • 7^ U * > • >r = - y 

*aiy-f— (J. Am. Chem. Sock 68^, 1204-1208 H( 1946 4£k ^MB 60-120872 
#&*U S?*— ^•^-^•^5 r >f^^;i/-^r^^hU-(J. Med. Chem.), 39^ 
918-928 H(l 996 *fk BtP 7 U jb^fr 67/06512 (196830 ^] fciB*£*VCV»a# 

<*BES4> 

Btf-CO (C(R 3 )(R 4 )) m _ l CH(R 8A )-T?fet) N D#-N(R 8A )-X A - 

y A -z A -eafe^>fb^j (i-c) it, &.(DELjfoj^izm^mmTz zt&x-g&o 

O R „ HN-X A -Y A -Z A 0 r3a 

A-C-(CR 3 R 4 ) m . 1 -C-R 3A A-C-(CR 3 R 4 ) n ,. 1 -C-N-X A -Y A -2 A 

R- ^ ^SA 

(VIII) (l-c) 

(5S*s R' fiVR' ' »n IU-X^^oT®m^U<^#gmcDT;i/n^^* 
JfcliliSU < ii^Ii®7;i/^ftS$*t*s R 5 J&zTR' ' 
■3T**y***U R 3A »fuiBR 3 tH«T-fc!)s As Bs X\ Y\ Z\ R\ 

tfr£rt) (I-c) «U <b-^tJ (VIII) fc-fb-^Kj (IX) £:£s ^Sfc«tt)K 

^^;p^;i/^^r-> vmonyu y >m&mm, x«:^K&oai*««+s - 7 8°c 
7u r * c t <fc t> 49 a £ t # § o 

»7G#Sci:U-CfcJU «it«2k3|«b*^*^hye/A (NaBH*) N zkUWbS'TV** 
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m±h U'e?A(Na(CN)BH 8 )szK^ti h V7± h^>^M± h U t> A (NaH(0C0CH 3 ) 3 ), 

jx^bu^^A^i/^-^A (UAIH4) *$(Dm7oM*m^%-%&s j^w^mm^ 

^Tf^ ih-^m (VI I I) £4bitrtJ (IX) <bi^#l (I-c) £ 

Ifi{b^#l(VII I) tt N ^[^S^fF4794185^ 3-D t?T> • *^-:K>l/ • 
^1--^^^ • >r^^ h U— (Eur. J. Org. ChemK 1 329-333 M (1999 

mm\i-&M (IX) & N ;« [Sl^fF 98/19998 (W098/19988) m £§3l££*i 
Di)S-NH-X A -Y A -Z A ffe5M ( I — d) ^©SJi&X^^^M^ 

A— B-OH + HN-X A -Y A -Z A 
G' 

(X) R 1 " (XI) 

A— B— IS! — X A -Y A -Z A 

G' 

FT (XH) 
H 

: A— B— N— X A -Y A -Z A 

(l-d) 

x A ; y\ sr>*z A {i^n^tiitrf3^|Bi»T&?)) 
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fc$m (i-d) K&m (x) tfc&to (xi) mmk*m&m&s 
ft*i0»jS0fflofi*fs 5ft~4 8wmmjfo£-&z>z£fc&y)<(b'£tm (xid 

7"^ • -f > • -ff-y-!? • ^ > -fe ^ ^ (Protective Groups in Organic 
SynthesisK {TV — XL W. Greene)^ i?3> • - • ^ 

>rr-#l/-frr»y K(John Wiley & Sons Inc.) (1981 30 #RR] <£fciB«©gH£* 

4fcil^3 (X) O r ^ h'DV (Tetrahedron) s 45 5787-5790 H (1989 

fc-£r#J (XI I) fcfc, ##^JfB^©^X{i^^6.«UTt#^C^^T^-So 

<*Biife 6 > 

B^-GO-tfe^ D#-NH-X A -Y A -Z A 7f&3tfii¥fe&f (I-e) fcfc, & 



A— H 



OCN-X A -Y A -Z A 



(XIII) 



(XIV) 



O 



11 H AAA 

A — C — N — X -Y -Z 



(l-e) 
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(5£*k As x\ Y A &vtz A te*n?nmmtmm-z$>%) 

ih-^m (I-e) B\ fc<&® (XI II) hfc&M (XIV) ^^ckD 

msi: uxiis 0d*« > u ^3- )V7 $. > s t: u ^^mommm^s u ^ a, 

^tK^* U t> As TkSHb:*- h U ^As 7k^b± h U $ &m<DmUiM.&s i~ Y U £ 
A^ h\ * >; e?A tert-^ h=*-> F^cD&Pt^p^ h'WI^^o 

<b-&^ (xiii) fcfcs :« Ijw 2 ' y> P • p^-r ♦ 

^ X h U — X (Bioorganic & Medicinal Chemistry Letters). 6 *k 1163-1166 
Jt (1996^) ^] ^fB^^nTV^^Xi±^tb^t^bT=f§S^i:* s T"^So 

<b^ (xiv) its m&mmm<Di5&x\z*nb\zi&Kxnzz 

A— H + L' — B — D A — B — D 

(XIII) (XV) (I) 

(i&*s L't&m&jLitwm-Ltmm-c&bs As B;&tfD»*ft*ft*riafcnii 

4b-£r^ (I) <b-£r$j (XIII) fc<ffr£«& (XV) ifcgfc.k&ffi** 
«^IBKD*&Tn ai^^^Stt^x ^Jx-^^pp^Ax ^^np^^>» 
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thf, i, 4-^^rit>^©^-^;i/^«s ;k 2-7*0 

-7 8°C~^£^£©$;£©lig©^jr£s 5#~4 8 f^P^^^^S £ kfc<k b 

hdri/ h\ * U £ A tert-:/ h3^> PSPO^JBTVl/^i' K^d^tf &fts tig 
^JJlbtft 1, S-Vi/ZU^t/fr-hfrHtVJ K r\ 1-^^-3- (3 

iim^ti (xv) &> ^@^fF 6110949 mommm^mm^nx^^my.it 

7"Dr^r-f^- 7*^ • >f > • v>7 - ->>~tei/X (Protective 

Groups in Organic Synthesis). — >(T. W. Greene)^ £>a > • U — • 
T> b* • • -Y >n— jtfWf K(John Wiley & Sons Inc.) (19813s) 

— -ft - y 9 • h ^ > X 7 3- — — 3 > X (Comprehensive Organic 
Transformations ) s R. C. =7 P y * (Larock)^ (1989 ^F) ^3 tioT^ff^ £ 
ttf-Z-g, ib-&m (I) dtiS'&^IBI^iiU-Cd&fcjBfS^ilSSfr^ 
&5-fb*£rt) (I) &©£>fe£o 
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witK4>»x «s mm, &»s nm. mm. wmm, ^mzwYv^y* 
K&m (i) (Dm^mmvtz^t^tzit, en ^©B^^n-sw^- 

— jfeK.(i)T-^tt^*^©<b^y:^^^^;i/^r^^-^-iv(DPP-iv) 

CDPi^ffi *^ UT* b N 2 S»fi8S©*ffi;Rtf /Xttte*. * V^tt 2 Sitting 

SBM&fc €> R:E3Hfflffifi8«&*waibTlS!#"r* H b^o *#8«8©E3K» 

fr&tntTm^TbZ^o *$6BI3©Eafc©*»fift#i:bT& N — «5S (I) 
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T#^o vLft&^ePXOfcfc^Tfes «P#jT?«ISsbfc^U3--;i/jRs 7 1/ 

-^-m RSM&I (irbiMbjWS^tr) s wmk JttttftU *^»J> »£*Jn 

^AlH^fe^) 0. 0 1-10 0 Omgs ^U<tt5~5 0 OmgT&tK 
±fS©&#g£ 131 ISIXtt 2 EJ^±te#!PJ l/VNo 
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m&mi: (S) -l-[2- (2 -rt:^^;i/7*y) y ]^-fe^;i/- 2 

-trn h u;i/ 2**>*;i/*>^t& (-fb-^ti 101) 

(1) #ti2t#?)n§2-(2-K7y-;i/7^)x^7^> (415 mg, 3.00 
mmol) (D THF (2 mL) j>K*TTf#Htt»F 6011155 fcrfBfB© (S) -1-7U 
"E7 J b3 L )l-2-\i°n ys^>*;i/^- h (217 mg, l.OO mmol) ©THF (4 nL) & 

— -ft (114 mg, 0.420 mmol) <&#fco 

(2) (1) T'f§£>ft;fc:7 U— <ft (225 mg, 0.820 mmol) ©THF (2.5 ml) ^{d s 
*#Z/X)\,&>& (160 /zL, 2.46 mmol) £SP;U g»T? 1 OdIB«#bfco MfiE 
T"C THF h*9>xji>&>m&w&\sXft&tifc&tit&2-7'v/i;--)i'-x:*s 
-;i/*»6«g»fliU *BIB<b-&«D (239 mg, 0.870 mmol) S^Stltffc. 
JR^: 26% 

l H NMR (DMSO-d 6 ) tf(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H) + 

TtMfrtif W&m C 13 H 18 N 8 0 2CH 4 0 3 S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. mMM C, 
36.64; H, 5.66; M, 16.75. 

mmmiz (s) - 1 -[2 - (6-^dd-3-^;^;i/7^) ^jvtk 
yl^-fe^-2 -£p V¥>%jistf-h yju 2 **>;*;i/3fr 102) 

[ (6-^PP-3-tTU^-;i/) 7KS] x-3-J]s7$>*m^ (S) - 1 - 
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JR»: 3% 

APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

mmms: (s> -i-[2- 

- 2 - k n y > h y ;i/ 2 ttgfctt «b-&% 103) 

2- (2 -tf^i^-;vT^y ) ji^i/y^ >©ftfc& fc#%0U4T»e>na 2 - 
(2-^v^y-;vr^y) cc^;vr^ >*fflv\ (s) -i-^dw^ 

- 2 - >; h 'J;i/t©IS^ii{:*^t» bt 

JR*: 16% 

J H NMR (DMS0-d 6 ) <5(ppm): 8.40 (1H, s), 7.83-7.53 (3H, m), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J= 5.9, 5.4 Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, a), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + R) * 

H»J4: (S) - l-[2- (4-^00-1-7^7^7^) ^frTK 

2 -trn y^>*;i/5j?- h y;v 2 **v;*;i/3fc>gBfi 104) 

2- (2-t7V-JP7^) x^;i/T^>CD^t>Dfc##^J5^f#&tb^)2- 
(4-?DO-l-7^7^7U) 31^7 5 (S) -l-^n 

m^z i8% 

l H NMR (DMS0-d 6 ) tf(ppm): 8.16-8.05 (4H S m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, m). 
APCIMS (m/z): 357 ( 35 C1M - H)", 359 ( 37 C1M - H); 
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m&M5: (S)-l-[2 -( 6 3 7 -*J* b^>- 4 -*^/U -frT^. J ) :c 
^3 105) 

(6, 7-^h^>-4-#t^'J-;i/7^) ^^l/T^^MW (S) - 
1»: 12% 

X H NMR (DMS0-d 6 ) tf(ppm): 8.88 (1H, s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H,. 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H) _ 

mMMG: (S) -l-{2-[2- (4-tfU^;i/) -4-^/'J^7^]x 
-^3 106) 

2- (2-tf^-;i/T^y:n^;i/) 7$>©ftbDfc#%W7l!^6ix5 2- 
[2- (4-K»J$>;iO - 4 - ^t V 'J -;i^7 ^ y ]x^;i/7 ^ > ^ffi t\ (S) - 

IR^: 17% 

l HNMR (7 U — fls CDC1 3 ) <5(ppm): 8.74-8.72 (2H, m), 8.50-8.30 (3H, m), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4.77 (1H, m), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m) 5 2.38-2.00 (4H 3 m). 
APCIMS (m/z) : 402 (M + H) + 

mmmi: (s) - 1 -[2 - (2-^.y u;vr^y) x.^T'KJYr^y^-^- 
kp>J h 2 mWtm (4h&m 107) 
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2 - ( 2 - b'^ V-))yT 5. J ) ^)VT K ><Dftt> D 1 fcffi«©;&i5rc 

f#6*l&2- (2 J) x^-;i/T^>*ffiV\ (S) -1-/0^7 

20% 

l H NMR (DMSO-de) tf(ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (1H, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7:48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.6E-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mnm 8 : (s) - 1 -[2 - (4-,*^ ;i/-2-^v u;vr^y) x^;i/T^y] 
^-fe^;v-2-ifDi;^>*;v^-h 2tSMM Ofb-^108) 

( 4 - ^ f 2 - y ji/? ^; ) if 5 > (S) -l-y'v^T* 

W: 26% 

*H NMR (DMSO-dg) tf(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

mMM9 : (S) - l-[2- (4-3V U;VT^y) xWV]7i2fjl/-2- 
b n U ^ h U ;i/ 2 Wb^ft 109) 

(4-*; ) x^ji/r^^vv (S) - i -^P^-fc^i/- 2 - 
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JR*: 28% 

*H HMR (DMSO-dJ d(ppm): 9.69 (lH,.br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, 
■), 7.99-7.94 (2H, m), 7.76-7.71 (1H, a), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmmio: (s) -i-[2- (l-^v^'j;^^) ^;i/^^y]r-fe^-;i/ 
(l— fv^yj;i/7^^) x^;v7^>^<<\ (s) - i -:?'p ; E:^-te3^n/- 
HSL^: 3% 

>H NMR (DMSO-de) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J.= 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mMMli: (S) -l-[2- (2-^>^7yj;i/7^) ai^T< J 
y-s»*/ni?- h 2tttttt (Yb^lll) 
2- (2 -tT^^-Vu^^y) ^)]/T$><Dftit>*)lZ&mfflU"Z& l oftZ> 2- 
(2-^>^^\Z'J;i/^^^) i^7^>*fflVV (S) - 1 -^P^T'-fe^ 

Jfc#: 18% 
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*H NMR (DMSO-ds) d(ppm): 9.45-9.23 (1H, m), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz)., 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7t08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 <M + H) + 

mmmi2: cs) -1- [2- cs-n; n-i>*wr$sxji'*-)i'-2-v 

2 - ( 2 - \f^P—J)/T ^ J ) ^)VT ^ XDftto t) £##$J 12 fcgM8©#$£T? 

n^M2- [5- (N, n-y*3-fl>7XJXfr*y=.fr) -2-^ »; $>;i>7^y] 
7km- 1 , 4-m*>«»*ii\ $mm 1 u-c^iB<b^ti^^fco 

XR^: 27% 

J H NMR (DMSO-dg) (J(ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H) + - 

9mm 1Z: (S) - 1 -{4 -[ (3-i/yJ-2-W*J)V) 7^^f;v]^>i? 

;vt^ ^ 2 - epijj?>ij^#- h u;i/ s/^ffiffi «b^20i) 

f#e>ns4~[(3-->T>'-2-tru^;v)7'^^^^-;v]^>^;i/^^ >£fflv\ 
(S) - 1-^7^-2-^0 u h u;i/k®j(fr&xsfc:*^ 

JR*: 56% 

*H NMR (7U-#> CDC1 3 ) <5(ppm): 8.30 <1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4H 5 s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, m). 
APCIMS (m/z): 373 (M - H)" 

mmmu-. (s) - 1 -u- (3-^7^-2-^;^) - l-v^ts-jvi 
T-fe^;i/-2-^D u^>*>;i^- h u;v ttb^202) 
2 - ( 2 - 5. ; ) x^i/T ^ >(Dttt> d 16 \z.mm<oi5®r£ 

mz>H& 1 - (3 -i/TS - 2 -ku fcT^^> 2ifi^j&£ffll\ (S) 

#U^A£ii«£:UTMvv WJ1 (1) i:llia^bT^i3'fb^ J «#fco 
JR*: 60% 

*H NMR (CDCI3) 5(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5.17*3cttF 4.76 (1H, m), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 2.88 (2H, s), 2.75-2.68 (4H, m), 

2.31-2.04 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

mmmiS: (S) -l-{2-[ (3-W-2-tU^) -N-^;VT^] 

^)\,-^-^^)vtxJ)t^)\^- 2 -trn u^>*;i/^- h y;KYb^203) 
2 _ ( 2 -v^y-ivr x ; ) x.j-frT ^ >©ftfc> b 17 fcias©:£&re 
#s>*i£2-[ (3—>/V-2-t:y -N-^^;vT^y]^?-;p-N-^ 

^Ts.>^m^\ (s) - 1 -^d^t^^i/- 2 - en b yjv 

Jfc#: 79% 

l H NME (7 U—ffrs CDC1 3 ) S(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 4.71 (1H, m), 3.82 
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(2H, m), 3.66 <1H, m), 3.50 (1H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 £cttf 2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + fl) + 

mfaM 16: (R) — 3 — [ 1 — (3-^>T^-2 -t!U^;i/) - 4 - 1:^ >J 
7KJT^)^-^-^-7^^V>ti)\/i^=- h U;V Mb-S-tJ 204) 

##$119 Jc|B©CD^T*#e.n^ (R) -3-[N-tert-:/h^#;V^;i/ 

-l - (3-i/7^-2-t;';^i/) -4-^^.i;^;vT^y]r-fe5 : -;i/-4-^T 

\/i;^>*;V'^h »J;i, (21 mg, 0.046mmol) £m-fb^?-l/> (0.5mL) £*«U 

zK#t\ h^yj^^mm (0.5 mL) ^sp^s i5#jg#f^ *?&*^*u imm 

a#Lfeo SJfe^aMbs (3mL) ^Jn^ pH#8 

£&3£T\ BioEad AG (MfciSHO 1 X-8 -f^>^U^>^SDX.feo U^>^^ 
SOU «£MiIiI$tl/fco 
f^fe^HPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, ^dp 

*;i/A/*#y-;i/=96/4, ^si0mL/#) t«u mwx&mn? (8 

mg, 0.02 mmol) £f§fco 

7 U THF (0.5 mL) WBSU 4 mol/L m^b^- 1 , 4 -:^*1?->«E 

(17 julL, 0.068mmol) %j}U%-s 30#m#^s «£»Eg:feU Umt^m (lOmg, 
0.02 mmol) ^fco 
iK^: 50% 

^NMR (DMS0-d e ) S(ppm): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

fl»J17: (S) - 1 -[ 1 - (5-->7V-2-e'J^;i/) - 4 -K^U VfrT \ 

y] T-fe^-;i/-2-tfn»;^>*^^-hU;i/ 2mm& (<fb-&#/205) 
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(0.606g, 3.00mmol) © THF (9 mL) U 1 BSHHI»#bfco ^©£f;©^ 

JKT-*H#fF 6011155 fcl3«B© (S) - 1 -^D^E^-fe^;v- 2 - £P 'J 
^-hU;i/ (217 mg, 1.00 mmol) &Jn;U 3B#IHiS#bfco i&££Mm®*U # 

7=77 4 — (^nn^;i/A/^^y-;i/=100/0~95/5) fcTflHKU «f&fb-^#»<Z)7 

THF (12mL) fcgfifU 4 mol/L J&fbzfcfir- 1 , 4-$>*3MJ-> 
«tt (0.9mL) §iTU MBET7?iS«l*g*U ff^tlfe^fc THF 
bs MH^bs «f3tfi^4& (317mg, 77%) £#fco 
IR* : 77% 

>H NME (DMSO-dg) 5 (ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), 7.86 (1H, 
dd, J = 8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

Ttmftffi ft&m C 18 H 23 N 6 0 • 2HC1 -H 2 0 (430.36) : C, 50.24; H, 6.32; M, 19.53. % 
Wm:C, 50.51; H, 6.42; N, 19.24. 

mmiz-. (S) -l - [3- (5-^^y-2-tru^;u) 7% J -2-*^ 

^1206) 

( 1 ) 13 "fclB«(Z)#$S-C&& 2-7^-N- '(5-^7^-2-K'J 

y;V) -2-^5 L ;i/7*Dtr;i/7'^> (856 mg 3 4.50 mmol) ©THF (10 mL) 
^TT^S^fF 6011155 fcg3«© (S) - 1 --/D^t^V- 2 - fc?P U 

b U;v (326 mg, 1.50 mmol) ©THF (5 mL) $g$ft£iin*.N Hfiflfe 10 #\ 
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umib-emoyv-fc (m mg, 1.47 mmoi) %mzo' 

(2) (1) T'i?)tlfe7U-||: (481 mg, 1.47 mmol) (D*$J—)V (3 mL) ^ 
fc, 4 ml/imhykm- 1, 4-V**D->mm (1.1 mL, 4.41 mmol) £Jn;t£o 

U mmih&m (110 mg, 0.32 mmol) SiMItttffco 
JRf: 22% 

*H NMR (DMSO-dj) tf(ppm): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 
(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 
dd, J = 6.9, 4.5 Hz), 3.74-3.48 (4H, m), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H)* 

HM19: (S) ~ 1 -[ 1 - (5-^Ty-2-tf>;^;i/) -4-^5M/-4-fcf 

^Vi?j]s?r$y]T^?-jv-2-K:u vss>%)i#- h 2mm^«t^ 207) 

(1) 3-D ^^#1^647639 fcIBmcD4-tert-^h=3r^*;i/^-;VT^^-4- 
^^;i/tT^U^> (1.07 g, 5.00 mmol) £1, 4-S^^+>-> (20 mL) fc:$K»£ 
*n ^#y<i7A (1.04 g, 7.50 mmol) i: 2 n D - 5 J t* U ^ > (1.04 
g, 7.50 mmol) mXiXfto 1 ^PiftM^bT^m^-r-^^ 2k£2jQ;LT 

i/*;i/^;v7'5; 1 - ( 5 - w- 2 - 1»; -4-p<?->fcv<'; ^> 
(0.78 g, 2.5 mmol) fcftfco 
'H MR (CDC1 3 ) <5(ppm): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9, 2.4Hz), 
6.61 (1H, d, J = 8.9 Hz), 4.43 (1H, "br s), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s) 3 1.39 (3H, s). 
APCIMS (m/z): 317 (M + H) + 

(2) 4- tert-7h*->iJJVtf~frTKS -I- ( 5 ->>ry - 2 - f U *J)\,) 
-4-^f;^U5?> (0.78 g, 2.5 mmol) cd 1 , 4 (5 mL) 
fcs jSK^Tx 4E0l/L^h7km-l, 4—V**V>mtL (50mL) £ffl]bfco S 

jtttt&tt-c i mmmmts mm*WEm& u v >-c <* & b &o 

£:n*y-;i, (100 mL) C*#U BioRad AG (Sfemi) 1-X8 -f *>&Ml'V> (40 
g) SJD^Ts 5#|ffl»#bfco KJfctt&ttiB8U ««UT4-7^-l- 

(5-^?y-2-t:'j^v) -4-**-;n£"o;y> (0.53 g, 2.5 mmoi) 

fee 

l H NMR (CDCI3) ffCppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J= 9.2, 2.4Hz), 
6.61 (1H, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 (2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) l:#&tLfc4-75y-l - (5-i/7y-2-eU^V) -4-p< 
^•;i/tr^U^> (0.53 g, 2.5 mmol) <D*& S—JVmWi (10 mL) fc> *^TT**@ 

6011155 fcffliftCD (S) - 1 - ^D^Tt^I/- 2 - l^P 'J ^ >*M- b 'J 
Mmmg, 0.80 mmol) £Jq;U MT?4«MH*#bfco SJM£M^ *£iq 

tefiffiMb*- b 'J * A*««T??fc#bN »t*i)IE«v^->i>ix-ctt«fcbT»IB 

«J©7»;-#: (272 mg, 0.770 mmol) 

(4) (3) Tftfetlfc? ft (272 mg, 0.770 mmol) CD 1 , 4 - 

(10 mL) £s 4molA«Mb2K3*-l, 4 - v;^ (0.5 mL) ^*^TT* 

ijox.x as«Tf i o^ia»«ibfco #ftBbfc«i«**3HbTx mm&m (iss mg, 

0.440 mmol) SSRfejeSi: Lt#fe 0 
JR*: 5725 

*H NMR (DMSO-ds) <5(ppm): 9.05 (2H, br s), 8.49 (1H, d, J = 1.9Hz), 7.87 (1H, 



59 



WO 02/051836 



PCT/JP01/11578 



dd, J = 9.2, 1.9Hz), 6.99 (1H, d, J = 1.9 Hz), 4.83 (1H, .dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, a), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

msm\20: (S) - 1 -[ 1 - (2-^Z?-)V) -4-tf^U^;V7'^y] Tff~ 

>u-2~ww h >; ;i/ 2 mmm 208) 

( 1 ) &%m 22 tna«cD^4S7?#e>ti* 4-?$;-i- ( 2 - tr^-;io ^ 

US?> (1.07 g, 6.00 mmol) CDN , N - V* ?-)\>-fo)\>]±T 3. F (15 mL) 
gm-C^S&HF 6011155 fcl3i$© (S) -l-^D=e7W-2-tfn'J^>A 
)),7£- hU;i/ (434 mg, 2.00 mmol) <£>N, N-^^fM;VA?^ h* (5 mL) 

;u=8/l) Tfl&SftU *ifBib^cD7U— #: (127 mg, 0.400 mmol) Zfttco 

(2) (1) T'll&tlfc7';~fr (127 mg, 0.400 mmol) <D**S—JV (1.5 mL) & 
4mol/L^b2K»- 1 , 4-^^-^-9->^ (0.30 mL, 1.2 mmol) 4in£fco 

«ffiT"C«S»* fiUTff. 2-7n;v -;i//;n^ y &H4b 

U «tfafti^% (35 mg; 0.09 mmol) SlRfi^fcLtf fco 
iRa*t: 5% 

: H NME (DMS0-d B ) S(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

rnmmzi: (s) - 1 -[ 1 - (2-*yy;v) -A-wjinvrisiT**-* 
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>*;i/#- hu;v 2 (<b-&*& 209) 

y-i- (2-+;u;v) i?>*m\t\ mmm2o tmwtiz b-r^is 

W: 3% 

! H NMR (DMSO-de) S(ppm): 9.38-9.18 (1H, m), 8.45-8.27 ( 2H, m), 7.92-7.8 (1H, 
m), 7.79-7.70 (1H, m), 7.62-7.36 (2H, ■), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, m), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1.98 (6H, m), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

mmmzz : (S) - i-[i- (2-*v*"**y-;i/) -4-^yy;v7^/] t 
•tr^;v- 2 us?>*m- b y;v 2m^m (fc-^ 210) 

4-^^^-l- (2-t;^^— ;V) b , ^U-> ? >©^t>Dfc#^J24^#^ttS 
JR*: 28% 

J H NMR (DMSO-de) (5(ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, a), 4.19-3.99 (2H, m), 3.63-3.34 (3H, m), 3.07-2.98 (2H, m), 
2.28-1.89 (6H, m), 1.76-1.55 (2H, m). 
APCIMS (m/z): 365 (M + H) + 

112600 23 : (S) -1-[1- (1— f U;i/) -4-^'J^7§y]7-fe 

^;i/-2-trn y h y;v 2igi£H (tfj-£t>2ii) 

4-7^; - 1 - (2-t!^^-;i/) tr^y^>©f^t>Dic:##^i25-ct#6>a?> 
4-t^ y - 1 - (l— fv^^u;v) tr^ys»*/HrV (S) -l-yntr 
2 -tf p y h y;i/i:©lS6^iefc*v^7jcK'fb-feS/»>A • — 
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9% 

'H NMR (DMS0-d 6 ) d(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 {1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 <7H, m), 2.32-1.87 (8H, m). 
APCIMS (m/z): 364 (M + H) + 

mmu:{&) -i-[2-*?)v- l- (2-^y#-9-y-;vr^y) -2-7° 
DW^]7t^;v- 2 -t:n u^>*;i/^- b u;v 2$s% «b^)2i2) 
(1) #%{?027fc:fa«8O^^e>nS2-T^^-2-^^;i/-N- (2-3V 
^U-;V) ^DW^V (865 mg, 4.00 mmol) ON, N-^^*;i/A7^ 
K (20 mL) |g*fcgifi^2KBWb-feS/>>A • — 2kffl«0 (504 mg, 3.00 mmol) fciniU 

inm^T* 5 ^mafliufeo ^©s^ftfc*®^ 601H55 fcfs*s© (s) ~ i -y 

P^T-fe^-;V-2 -KD U h U;i/ (434 mg, 2.00 mmol) £iDXs IUM 

7A^DYh^7-f- (^DP*;i/A/^^y- ;i/=ioo/o~90/io) -c»«lu iff. 

( 2 ) ( 1 ) f# £> ftfc 7 U * ^ -;i/JS$Sfc 4 mol/L jtgfbzkSH- 1, 4 

-a:* y *SIHbU »IBftil&*J (93.0 mg, 0.219 mmol) *«Uft»»fcUT 
11% 

*H NMR (DMSO-dg) tf(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 



62 



WO 02/051836 



PCT/JP01/11578 



mmmz5:(s) - 1 -[2-^;i/- l - (2-^y;;i/T^y) -2-7-0^ 

2 — 7* 5. ^ — 2 -*^;i/-N- (2 ZfU ^L)\>7 ^ >CDf^;fo b 

28 Cf3«©^^^li e>H^>2-T^y-2-p< N - ( 2 - dp- y y 
7oU;i/7^> (860 mg, 4.00 mmol) 4 mol/L &<b7jcii- 1 , 

y-'>m&cDft£> y> t7T^§«v\ 24 tmwiz vxmmi&to (ss.omg, 

0.182 mmol) £*ffc 0 
JK*: 9% 

l H NMR (DMSO-dJ d(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 ( 4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H) + 

^!»J26.:(S) - 1 -[ i - (i-^v^'j;i/7^y) -2-^f;i/-2-rn 
x j ] - 2 - u y > h u ;i/ 2 Gb-g-^ 214) 
2 — t 5. y — 2 -^^;i/-N- (2 -^y^'J-;i/) ^d^vt^ >©f^t»t) 
fc##0929fcfB<ft©*ac"e»fen*2-7 > $>'-N- (i--r v*^ u;p) -2- 

^^7-ntVl/^^> (860 mg, 4.00 mmol) £ffll\ H»J 24 kHISIfcbTSfflB 
<bi§rt) (136 mg, 0.320 mmol) £#fco 
l«: 16% 

*H NMR (DMSO-de) <5(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J= 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

§H»J27: (S) - 1 -[2-*ef-;i/- 1- (4-*^ J) -2-7*0^1/ 

7^]7t^V-2-tniJi?>iiM-h , J;i/ y^JVmM (fb£^215) 
2 — 7 5. y — 2 -^;i/-N- (2 -^y =¥ity;v) 7*Pt:;vT^>cD^tD!3 1 
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Tu tr;i/T^ > (860 mg, 4.00 mmol) &J5V\ 4 nol/L 8Mbzk*- 1 , 4 -^ah* 
"9->««i<Z)'Rito l Dk:7v;vKftfflV\ H»J 24 ^IM^fcbT^SB-fb-^l (270 mg, 
0.578 mmol) £f#fc 0 
JR»: 29% 

X H NMR (DMSO-d,,) <5(ppm): 8.39 (1H, d, J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

HJfe0iJ28:(S) -l-[2-^;i/-l- (2-^7^7^) -2-7Df 

^7U]7*f;t/- 2 - ij h >;;i/ (-fb-£r#i 216) 

#%0!J 31 i£gB*B©#&Tf# & ft£ 2 - 7 * y - 2 - N - ( 2 - 1? ^ i^t/) 
7"nWl/7*> (664 mg, 4.00 mmol) 4 mol/L Jtg-fbTR^ - 1 , 

i*>&^©tt;fobfc:7v;v®*£jsi\ H»J 24 kHWtbT*ffifti64to (217 mg, 
0.519 mmol) *f#fe 0 
JR*: 26% 

X H NMR (DMSO-de) <5(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

H»J29:(S) -l-[2-y^;V-l- (5-=hu-2-WP))sT$;) - 

2-7"nt;i/7^]7^^;i/- 2 -ku >; h u;i/ L-^5B&fi (-fb-n 

% 217) 

(1) ###J32 fc|3t8®^T!^#e)HS2-T^y-2~^^;i/-N- ( 5 h 
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7PK^7^> (1-26 g, 6.00 mmol) <D THF (14 mL) 
m-C^HWffF 6011155 £I3«© (S) - l-^D^r-fe5 L ;i/-2-^PU^>* 
(434 mg, 2.00 mmol) fcin*^ mU&^ 4^TO^bfc 0 £Jfe»fc* 

»fll&«EEe5feU f^tifegsS^>'JA^A7A^DYh^77^- (^pp 
*;i/A/^*y-;V=100/0~90/10) "©fiMSU «fafli^*fiD7 y~fc(489mg, 1.41 
mmol) £#fco 

(2) (1) tft&ilfe7iJ-» (489 mg, 1.41 mmol) ;i/ (3 mL) 

t:L-iBS»(212 mg, 1.41 mol)*Jn*.fc. iffW^^ — 
»«E&2-7'ny^— ;i/-C«fe«#U SUB-fb^ (606 mg, 1.22 mmol) «Mk&tiil£ 

IR*: 61% 

^ NMR (DMSO-d,,) S(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z) : 347 (M + H) + . 

HM^J30:(s) - i-[2-^^;v- l- (2-tru^;vT^y) -2-rptvv 

T^y]T-fe5 L ;i/-2-tfPU^>>!?;V#-hU>'l/ 7YJ« ab^2i8) 
2 - 7 5;-2-^f;v-N- (5-xfn-2-fiJ^) 7"P ^7? 

t) £##00 33 fcgstt©*i*-e4#&n* 2-z^y-2-^^;i/-N- (2-tr 

USW) 7*Ptf;i/T^> (744 mg, 4.50 mmol) £fflV\ L-i5K0fttoDt7^ 
K£fl§l\ HSIB09 29 fcratUfcbTaiflafti-^ (268 mg, 0.642 mmol) £?#fc 0 
«: 43% 

r H NMR (DMSO-cU <5(ppm): 7.91 (1H, d, J = 5.1 Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H) + 
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56160! 31 :'(S) - 1 -[2 -**\N/- 1 - ( 5 - h U 7 2 -t: 'J v' 

-2-rDtvvr^y]r-b^;i/-2-ifPU^>*;v^-hU;i' ?v 

2-7$y-2 -^>;J/-N- (5 -— hD-2 -fcru^) tr;i/7"^ 
f^t>t3t:###!l34(cfBttO^^?)ti^ 2-^^y-2-^^;V-N- (5- h 
'J 7;i/^r-Dp<^;i/- 2 -try 7*ntr;i/7^> (1.05 g, 4.50 mmol) 

L-«^CD^fc)t)fc7-?';i/^^fflV>s »J 29 hnm^XUmit^m (548 mg, 
1.33 mmol) %mtz 0 
. W: 89% 

*H NMR (DMSO-de) <5(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9 Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7 Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H) f 

32 : (S) -1-[1- (3, 5-^^DP-2-t'J^V7U) -2-* 

m (-fb^t)220) 

2 -r^y- 2 -^^;v-N- (5 -— bn- 2 -b*u^;i/) ^DtLVVT 7 ^ >co 

{Xfc>\)Ui0%M 35 tl3«CD^trf#S>n^ 2 -T^-N^ (3, 

2-£D^;t/) -2 -^^l/7D^V7^ > (1.05 g, 4.50 mmol) L-M^H 

^©f^fc>t){c^v;i/^^v\ n»j 29 hmmiz^xm^t^m (475 mg, o.97r 

mmol) £f#fco 
65% 

'H NMR (DMSO-de) S(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (m/z): 370 ( 35 G1 35 C1M + H) + , 372 ( 36 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 

HJfc#J33:(S) -1- [1- (5-#;w^E-f;i,-2-t yyjvr^;) - 2 
^;v-2-7*nt:;b7'^y]T-b^;i/- 2-trn y h y;i/(4b<£^22l) 

2 -7^ y - 2 -^^;v-N- (5 hn-2-tfU^;i/) 7Dt';i/?^ >cd 

-ftt> d KL&mm 36 ciatto^^w&n* 2-r^y-N-c 5 -*;w^-r^- 

2-tUi?;v) -2~^^;i/7*ntr;i/T^>^fflv\ 29 (1) fclTOfcbT 

I«: 43% 

*H NME (DMS0-d 8 ) 6 (ppm) : 8.47 (IB, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 
Hz), 7.08 (1H, br.s), 7.01 (1H, br s), 6.53 (2H, s), 4.73 (1H, n), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 <M + H) + 

mMM 34 : ( S ) - 1 -[ 1 - (3-^>7y-2-^^;i/7^y) -2-.*3\>l/ 
-z-zruvfr-rs. ,/]:P4z^;v-2-fc:n Up>*;W*— h U;v 7Y;i/gi (<fb 
-£$J222) 

2 -r^ y - 2 -^^;u-N- (5-- hP-2-tru^;i/) rnw^vo 
0 37 caatto^-ew £*u>2-7^y-N- (3— >:?v-2-fc: 

-2-/fjl/7 , nW^> (860 mg, 4.50 mmol) &fflV\ L-?@5^© 
«t>l)fc:7^;vK«Mvv HSI60IJ29 tmmizhTmm&m (145 mg, 0.327 mmol) 

JR*: 22% 

>H NMR (DMSO-ds) d(ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
n), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H)* 
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35 : (S) -1- {1- [5- (N, N-y^^l/?^*^!/) -2- 

h \))\, 7 v {fc&m 223) 
#%^J38{CfB®0^-e#6>tl^)2-T^y-N- [5- (N, N-^^^bT 
^^*;i/^-;u)-2-tr>;^;i/]-2 -^^l/rnW5 >(532mg, 2.25mmol) N 
5. ± (Merck, Aluminium oxide 90 active basic 0.063-0.200 mm, 326 mg) 
(DN, N-^^fMM7; h* (10 mL) Mfcs 0 a C"«[Il#fF 6011155 fcl3*B 
®(S)- l->'D ; E7t5 L ;i/-2-tD >J^>#;i/tf?~ h i;;i/(326mg, 1.50mmol) 

^Jnx.> ^ra-e l . 5 mmmn bfco -fe ^ -< h £«S3»#J t: btTOt?; 5?® b fc^s 

A /^^y-;i/= 100/0^90/10) T'Jjf^U mm^moy V—{£ (37.0mg, 0.0993 
mmol) £#fc 0 

(2) (1) -enbtirc7V-i£ (37.0 mg, 0.0993 mmol) <D*#J—)\s (1 mL) m 
m^y^^m (11.5 mg, 0.0993 mmol) &MZfco MJ£TT-*^/—;V£®5feU 
HHB-fb^ (23.0 mg, 0.0471 mmol) «fe B B i:lt#f;o 
JR*: 3% 

'H NMR (DMSO-dg) tf(ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

H»J36:(S) - 1 -[ 1 - (5-^DD-2-tfU^;P7'^y) -2-^;V- 
2-7D^l/7^]7-fe^-2-tP 1 J^>*J^-h'JJV 7YJl/li (4b£- 
^224) 

2-T^y-N- [5- (N, N-ittf-JVT^StUVtf-fr) -2-tTU^;i/] 
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y-N- (5-^OD-2-tf'J^;i/) -2-^5 L ;i/rntr;i/T^ > (163mg s 0.816 
mmol) $mmtt tmm^hxm^h-^m (60.0mg, 0.133mmol) *mtzo 

24% 

l H NMR (DMS0-d B ) S(ppm): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J =5.1 Hz), 6.62 (1H, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H)\ 338 ("C1M + H) + 

^*fe#>J37:(S) - 1 -[2 -*?-Jl- 1 - (2-t'J KV—fr-r^S) -2-7"D 

tr;i/T ^ J ] ^ji - 2 - tr n y y > MJ ;i/ 7 v;w8tt (fb^ 225) 

(1) ###140 fcfB«©^Tf^6)ttS2-7'$y-2-^^l/-N- (2-b*U 
^i^;i/) 7"ntf;i/T^> (374 mg, 2.25 mmol), 7 >y<fb# U £ A (50fiS%oii-fe 
5>f h, 872 mg, 7.50 mmol) ©N, N-J?/^;i/A75 K (6 mL) $8$Sfc N 0 °C 
T-#B#ffF 6011155 fc|3«© (S) - 1 -l/H^rP-te^l/- 2 - tTo U ^>#;i^ 
-YVJV (326 mg, 1.50 mmol) %in^ IDS^T* 3 B#IUIiM$bfco -fe^-f h 

100/0~90/10) t:#ji§!ibs *f&fb^K»©i7U-* (347 mg, 1.96 mmol) 

(2) (1) T-#&tife7U-#: (347 mg, 1.96 mmol) CD**y-;i/(3 mL) ig?fe 

(227 mg, 1.96 mmol) £#a£fco MEETTf^^y— ;i/*®*U flffi&fb 
1^3 (359 mg, 0.858 mmol) 
|R*: 57% 

'H NMR (DMSO-de) S(ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J= 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 ( 4fl, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 
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mmmAi (s) - 1 -[2 1 - {2-^-7^ ^ ^7 kj) - 2 

;v7^y]T^^-2-t:n vy>*;v#-HJ,n/ 7?mi ttb-a-^226) 
H»J37 i:[5i^^-e N ###]4l T^£fr;fc2-:Pi* y^-p^V-N- 
^-^^U^) :7DfcVl/7^> (410 Big, 2.40mmol) ^^Umh-^m (157 mg, 

0:371 inmol) £ S&H&i: UTf#fco 

iR¥: 15% • 

'H NMR (DMSO-de) <5(ppm): 6.98 (1H 3 d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18.(6H, s). 
APCIMS (m/z): 308 (M + H) + 

^»J42:(S) - l-[2 1 - (1, 3, 4 -3~7l?TV-)V- 2 — T 

-2 -rntf;v7'^y3T-fe5 L ;i/-2-tfD u^>^;v^-h 7? 
;« «b-£#;227) 

^»J37 h^^^s ###|42 t!f#6>nfc2-7'^y-2-^^;i/-N- 
(1, 3, 4-5 L ^^T^— ;V- 2 --f;i/) 7*Pt;V7 5> (632 mg, 3.67 nmiol) 
J;!9^f3{b^#J (730 mg, 1.72 mmol) §fi«i:b«o 
JR*: 47% 

*H NMR (DMSO-cU £(ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, m), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H) + 

it»J43.:(s) — l — [ l — (5-^7y-2-f-7^;i;;i/r^y) -2-*?-)\> 
-2-yu ¥)\,7$ y ]7-k3-)i- 2 - trn U ^>:fr;t/^ h u;v y «b 

^ 228) 

|H»J 37 iiRia^^-es 43 -znt>titc2 -7$ y-N- (5-SyTy 

-2-^7VU;V) -2-^^;vrDK;V7^> (581 mg, 2.96 mmol) £ «|B<b 
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(872 nig, 1.95 mmol) §6WtUTHfeo 
iR*: 66% 

'H NMR (DMSO-d B ) <5(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 <6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + . 

^»J44:(S) - 1 -[ 2 -*3-)V- 1 - (4-7 i=;i/-2-f7VU;V7V) 

adtioi 37 1 mw^m-ty 44 -en z nfc 2 - r $ j - 2 - * n - 

(4-7i^l/-2-f7^'J;V) 7*pfc;;i/:>^> (741 mg, 3.00 mmol) J;<2*ilf3 
'\\&m (1.28 g, 0.257 upol) §eWtLTffc 0 
W: 86% 

l H NMR (DMSO-de) tf(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6.58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

HJfc#iJ45 : (S) — 1— {1— [5 — (N, N-iM^;i/T ^ J -4- 

^^;v-2-^T^u;i/r^y'] -2-^5=-;i/-2-7*D^7^} 
2 -t:n u^>*;i/^- h 7^jvmi& (#1^230) 

mMM Z7 iimWlteJ5&X\ ##®|45 7!*§£>*lfc2-rs- ^-N- [5- (N, 
PWV7^> (645 mg, 2.21 mmol) £ «f3-fbi^9 (745 mg, 1.37 mmol) £ 
JR*: 62% 

*H NMR (DMS0-d 6 ) tf(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J= 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APCIMS (m/z): 429 (M + H) + 



H«y46:(S) - l-[2-^^~ 1- (5-^^;i/-2-f7yj;V7^)- 
•^1231) . 

naieo 37 1 mmtt&x\ m%m 46 *> tifc 2 - 7 ^ j - 2 - * n - 

(5-*^;i/-2-3 L 7*\/U;i') 7PWl/7^> (500 mg, 2.70 mmol) <t b^IB-fb 

(378 mg, 0.865 mmol) g G&BKfci: bTHfeo 
lRj£: 32% 

l H NMR (DMSO-dJ S(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19.(3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

5?«!l47: (S) - i-[4-^^;i/~ l- (2-t:^^^;i/) - 4 - 1:^ U 

4-7*^ - 1 - ( 5 - 2 -K U -4-x.2-)V\Z^Vi?XDfii£> 

!3 CtfWet 4 - 7 ^ - 4 - ^ fJV- 1 - (2-^7^) fc^U 

iW: 25% 

*H NMR (DMSO-dJ d(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) f 
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H»J48: ( S ) - 1 - [ 4 1 - ( 2 — fc! V ^ V-JV) - 4 - U 

T^y]7*-fe5 L ;i'-2-tfou^>*;v^^h y;i/ (4bi»233) 

4-T^y-4 1 - (5 -7s=^-2-KU^) t:^»J5»©ft 

t)D^#%W8^#&tl.^>4-T^y-4-^5 ; -;i/- 1- (2-K»MS>:^lO fcT 

IRJ?: 29% 

'H NMR (CDC1 3 ) d(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H 3 m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

^»J49: (S) - 1 -[4-^^;i/- 1 - (4-KU^-^)'-4-^iJ^ 

7*$. 2 -trn u^>*;i/5p- f Ub^234) 

4-t^ y -4 -p^u- 1 - (5-7^^;i/-2 -tri;^;v) t.'^.';^><z>ft 
fc> >> tr##^j49T# &ft3 4- r^-4-^ 1 - ( 4 - h' 'A t: 

'H NMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

H;»J50: (S) - l-[4-^^-;v- 1- (5- h i;:?;M-n^;i/-2-fc:'ji> 
;v) - a v frT ^fr- 2-t?n u^>*;v^- h 2 Wig 

Mb-£«35) 

4-T^y-i- (5-i/7'^-2-t:'';^;^) -4-*^;i/^y ^><z>ftfc> 
t>ic N #^j50x^#^tii>4-T5.y-4-^^;i'- 1 - (5-h'j7Mn^^ 
2 -£>;s>;i/) t^u^>£/€vv (S) - 1 -^d^tmz.^;!'- 2-trn u 
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uxffii\ n»>ji9 (3) (4) hmmtzLxmmz&to&&it* 

l H NMR (DMS0-d 6 ) S(ppm): 9.09 (2H, br s), 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 
dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 
4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, m), 3.15-2.95 
(2H, m), 2.25-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, i), 1.45 {3H, 
s). 

APCIMS (m/z): 395 (M + H) + 

H»J51: (S) - 1 -[ 1 - (5-^ nn-2-t?V^;W - 4 4 - f 
i »; Vfr? X y 3 T -fe - 2 - K d i; s; > * h »; ;i/ 2 :ffigttg (#^236) 

(1) &%msiT-mZ>tiZ>4-7X; -l- (5-^nn-2-br yy;v) -4- 
.^^;i/^^'J^> (310 mg, 1.37 mmol) OT-fe MJ;Wg$£ (10 mL) (3. 7y 

(50M«Xon-b^-f h, 580 mg, 5.00mmol) ^^^^^8^6011155 
fcgBtt©(S)- 1 -7D^7t^;i/- 2-fc'n yyvfc/i/jj*^ h U;v(217mg, 1.00 
mmol) ^iin^Ts lfit-l«lfco UTn »£»bT*#S>:fr 

(362 mg, 1.00 mmol) &Wfco 

(2) (1) (362 Bg, 1.00 mmol) ©1, 4-5>**tfV$&* 
(10 mL)fc N 4 nol/Ufrflttk*-- 1, 4 -$>;T3M*->$gSft (5 mL) £*#rran£s 

^i-fbbs *BBfli-&«J (330 mg, 0.759 mmol) tiMltttf&o 
55% 

l H NMR (DMSO-de) <5(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z): 362 ( 35 C1M + H) + , 364 ( 37 C1M + H)* 

#US0!I52: (S) -1 -[4-^^-1- (5-7i-;i/-2-tf Ui?;V) -4- 

t^u yji'TK j ]7*-fe - 2 - 1: p <; ^ > h y a Mb-£$i237) 

^^U^> (1.25 g, 4.68 mmol) ©N, N-^f»A7^ (15mL) 
fc* ^H^fF6011155^l3»CD (S) - 1 -^P^T-te^- 2 - fcTP U ^>3b;i/# 
-h (326 mg, 1.50 nmol) ^riD^.s ^Ml? llftiJl^bfco KJfoift&iftfiSU f§ 

^fefifMU Wffi-fb^. (556 mg, 1.38 mmol) £*#fco 
W: 29% 

*H NMR (CDCls) tf(ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
m), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

mnmtt: (S) -l-[4-X?-)l-l- (2-VV*J)l>) 

jYt^k- 2 -trp u V >#;v*- h u;v 2S0£tt (4bi^238) 

4-7^-1- (5-^dd-2-k'J^) -4-^^;v^-^.';^>©f^*? 
Dts ##^ij52-e#^n§ 4-^^y-4-^<^;v- 1 - f^u 

(S) - 1-70^67^^- 2 -KD 'J ^>*JV^- h tcoi 
^•X@t*V>TN, N-^^fMM7$ K^^^.UTfflVV ^»'i51 £ 

IR*: 48% 

'H NME (DMS0-d«) tf(ppm): 9.26 (IB, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 

1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 



mMMte: (S) -1-[1- (5-W-2-^U^) -4-x^;i/-4-b? 

2-tro us»*;i/#= h y;i> 2ig^ (4b-£ti239) 

(1) #*#0i54t?**£ ft* 4-7*^-1- (5-^?y-2-t'J^;i/) -4- 
x.?A>Viy$» (485 mg, 2.11 mmol) cdN, N-yy^*M75 (10 
mi) fcs *MflS-fe^*>A 2kfn^? (177 mg, 1.05 mmol) S^H^fF6011155i- 
IB®© (S) -l-^D^T-k^;i/-2-tfDU^>^;V5}fnhU;i/(152ing, 0.700 

77^- THRU »f3ft-&4»07U— » (256 mg, 0.700 mmol) *»fe 0 

(2) (1) ^#e>tife7<;— #i (256 mg, 0.700 mmol) OTHF^g (30 mL) fc N 4 
mol/Lffltfi*3S- 1 , 4 -i?**-y->mm (2 mL) £:i!lcttTT!j&0*.N 10^ 

m (300 mg, 0.683 mmol) S^iilltllfeo 
JR*: 32% 

*H NME (DMSO-dg) 6(ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H 3 dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 



(S) {S-*/YJ-2-\ZV*?)V) -4-7i-jV-4- 
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240) 



t){C##^J55T-#5»HS4-T^^- 1- (5-^^y-2-tf';^;V) -4-7 

X H NMR (DMSO-de) <5(ppm): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, m), 6.98 (1H, 
d, J = 9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J=12.4Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H) + 

H»J56:(S) - 1 -[ 1 - (5-p< h^^*;i/^-;v-2 -tru^;i/r^y) - 
^jmm Ub£r#>24i) 

(1) ##^J56£fea<9#&T'#k;ft,3 2 (5-^ h^r^*;^^ 
;i/-2 -^U^;V) - 2 -^^b^Dt^rS. > (335 mg, 1.50 mmol X ~7y\hti 
U>i7A (spray dried) (174mg, 3.00mmol) ©N, N-^^f;i/*M7 5 F (4mL) 
&}£fcs 0 °CT*^ffl^! f F6011155fc:!Bi&© (S) 

h (217 mg, 1.00 mmol) £#n;U I5fm^T*4^P^Ji#bfe 0 -fe^ 

-;U = 100/0-90/10) -CJBI^U mmh^moyy)— & (301 mg, 0.837 mmol) £ 

(2) (1) T'ff&nfeyi;— (301 mg, 0.837 mmol) (3 mL) « 
tC7v;v^ (97.0 mg, 0.837 mmol) *1)ti?Lfzo ftETT^^y-;i/^SSU IffIB 
fc&m (332 mg, 0.698 mmol) ^^fg^ilbT#feo 



W: 70% 
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'H NMR (DMSO-dJ <5(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s), 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

H»J57:(S) -i-[2-^?-;i/-i- ( 5 2 -try i»i>T$ ; ) - 
2-rat:;i/T5:y]^-fe^;i/-2-t:DU^>*;V5^r: h y;v y (<fb-£- 

«42) 

N- (5 2 -t? U 7'n t^l/T^ > (269 mg, 1.50 mmol) £J1V^ 

HiteWeil^^bTTO-ffci^ (265 mg, 0.614 mmol) £*#£o 
Ifc*: 61% 

l H NMR (DMSO-ds) d(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

HWJ58:(S) -1-[1- (5--*vrnif;v-2-tfy S^T^) -2-* 
M. (-fb-^%243) 

2 — t ^ y — N— (5-^ h^^*;p^^;L—2-tro^;v) - 2 ^i/^o 

t:;V^^ >©«it) t) fc##^J58tiIBSIScD^-e?#?>tl^ 2-TS.y-N- ( 5 — f 
V7DWl/-2-t'J^;V) - 2 -p^V^'nt:;!/? 7 * > (74.0 mg, 0.357 mmol) 
£/i^s H»J56il|lI#t \.xmm<h&m (66.0 mg, 0.142 mmol) £#fco 



ifcsfs: 60% 
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l H NMR (DMS0-d 6 ) (ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (1H, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, m), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

SH»|J59: (S) -2- ( 2 — >:ry - 1 - fc'D U *J-fr) — N— [2- ( 5 

hn-2-t:u^;i/T^y) k Ofbi^301) 

$M&mt7l'&ls->r$.%)l-W'{ — SJ-WtVOtall. Chem. Soc. Jpn.) s 
50^, 1956-1960 M (1977^) ] © (S) - 2 - £TD V h >j;i/ *g& 
j& (0.10 g, 0.75 mmol) © 1, 4-^;t^> (lOmL)^fc, (0.22 
g, 1.66 mmolK 3 »Mfci;*7 U £ A (0.25 g, 1.51 mmol) &t>*###!l 18 T"l#£>n£ 2 
-^DD-N-[2-(5--fD-2-e';^V7^y)i^;i/]7-fe^5 K (0,23 
g, 0.89 mmol) £fln;^ 80°C-e 4 B$ bfc a Sjfo^£iim£s S&WJi^Tk 

^g*^ as^^ffl^ji ^o7h^7^-T»nu mtm&m ( 34. 9 mg, 

0.11 mmol) £f#fc 0 
i«: 15% 

: H NMR (CDC1 3 ) (5(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (IE, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (lH^ m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) f 

mmmeO: (S) -l-[2- -2-WV))s7X;) xh^i/]7--fe 

^;v-2 -tro >j^>*;i/^- h «ti-^302) 

##0iJ14^fBiScD^^#^ns 2- (3-^>7y-2-tfU^V7^y) 
J—)\> (0.20 g, 1.23mmol) CDTHF(10mL)^JC, ^TTvJc^b^- b U A (60% 
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98.2 mg, 2.46 mmol) IH^T* 1 B§B8J*#Lfco 

(S) -^Dtr^^l/- 2 - 0 i^>*M- b (265 mg, 1.23 mmol) © 
THF (5 mL) «ftft«Tf U H«flE-C3WHB»#bfc. BJ&m&J>*<D&%j}i\Z. s « 

A7A^nvh^7-f-«U «ffifo£«&.(172 mg, 0.58 mmol) $»fc 0 

J H NMR (CDClj) tf(ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

HMI61: (S) -2— >7V-N-[2- ( 5 h n - 2 - \Z U V)\,T X J ) ^ 
*M - l - fern >; v >*;M?*tf ^ K ttbiirt) 303) 

h (81 mg, 0.27 mmol) ©Jg-fb.* ^ U > (5 mL) Mm© (S) 

- 2 -fcTP I- V)V (73 mg, 0.55 mmol) <Dig{ti**-U> (5 

mL) fcBft&flD&fc&x ^&Ch'Jxf;i/7 5> (0.15 mL, 1.08 mmol) %M3L^ W 
MJg"? 2.5 tflffltttb.fc. MfcM0 2- (2-7^iWV) - 5 - 
-bPfc!U^> (100 mg, 0.55 mmol) 'jxf;i/75 > (0.15 mL, 1.08 mmol) 

i"JAy;v*7A^P7hy77-f — TfUHttU iMafb-^to (148 ng, 0.49 mmol) £ 

iR*: 89% 

*H NMR (CDC1 3 + ^y-^-cLJ <y(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 
J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

Tumfrtif tt^C !3 H lB Ne0 3 (304.308): C, 51.31; H, 5.30; N, 27.62. gg&HiS: C, 
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51.07; H, 5.33; N, 27.47. 

mMMM: (S) -2->7y-N-[2- (3-^>7y-2-t'J^;i/7^) i 

fjp]-i-en'j s> s. K «b-£ti 304) 

##01120 (1) ^#fe*l£3— >7V-2- (2 -^h^r^*;i/^-;i/7^ yen 
;p$^KUS» (112 mg, 0.43 Bunol) £Jfi#4i: btffil\ ##0>J2O (2) 13 
«^CD^0;S^fTV% 2 — (3-^7V-2 T^ycn^;i/^^> 2$R£l 

c«^fco t#&tbfc2 - (3-^jpy-2-t.*';^;i/) y ;> > 2m. 

mM(Dmh*3-U> (lOinL)Hi^ ^TT-HJoc.^l/T'^ (0.29 mL, 2.08 
mmol) MN, N-*;i/sJ?=;i/^^ 3; ;i/ (55.2 nig, 0.34 mmol) £flO;U 1^1 
i&KT? 1.5 l$KIJJi#bfc&x lam© (S) -2-tPU^>A;^-h'j;i/M 
(37.6 mg, 0.28 mmol) ©^b^l/> (5 mL) RV< h U ac^l/T^ > (0.12mL, 0.86 
mmol) ©iB^*«tfc:*^T-C*Tbx SfiT?»««#Lfco -SJfo^M^s Bit 
^>'J*Wj)7A^nTF^77^ — TfJWStt bs ^fB<b^r#? (23. 3 mg, 0. 08 mmol ) 

Jfc*: 29% 

X H NMR (CDC1 3 ) tf(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75' 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, m). 

APCIMS (m/z): 285 (M + H) + 

f^(&0!l 63 : N-[2 - ( 3 -S/7 J - 2 - fcT U i?)V7 5. J ) - 1 - 1? P U I? 

F 305) 

HJte«l62i:i^«icbT»i3<b^3S»fco 
W: 11% 

'H NMR (CDCI3) (5(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, m). 
APCIMS (m/z): 260 (M + H) + 

H»)J64: (S) - 2-i/7y-N-[3- ( 3 -*/7S - 2 - £ <J $. S ) 7 

d vjv] -l-Kpy ^ >*;u^+tf- ^ f* Oh^ffo 306) 
2- (3-->Ty-2-b-u^;v) T y s. > 2^M©ftfc>Di^ 

##^J21fcfBt8©^T*#e>n^3- (3-^7y-2-^'J^7^y) 7nt: 
2iM*M£ffll^ ^1^162 tTOlCUT^iB<b^$#feo 

Jfc*: 82% 

l H NMR (CDC1 S ) d(ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 ( IhI t, J = 5.9 Hz), 5.63 (1H, 
t, J = 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

^I»J65: (S) - 1 -[2 - (2 -^ydr+J-U >*;i/^^r-y-^ h*) ^3-)]/7^;] 
7t^-2-tDU^>M#-h'J^ 2« Ofb-^401) 

(1) #%#U 59 fcmMttmr-&i?k&N-(2-T$;^)V)-2-*;*VV 
>ti))s#3rVK H (860 ig, 3.98 mmol) cDN, N-^^f;V'$M?^ H (10 mL) 

msLKs Mu-v^mn^ 6011155 tiam© (s) -i-^u^-r^^-2~w 

h U;v (345 mg, 1.59mmol) ©N,N-i?^fMM75 K (5mL) 

y-;i/=8/l) T?i»^U ^I3^b^07U-#: (322 mg, 0.910 mmol) £#fc 0 

(2) (1) -e||f.tifc7'J- (322 mg, 0.91 mmol) ©*#y— ;i/ (3 mL) gftk 
fc> 4 mol/L^bTk^- 1 , 4-^^-=¥-9->« (0.68 mL, .2.73 mmol) <&jQx.fe 0 
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U mtdib&to (145 mg, 0.340 mdoI) liMitlT^fe. 
JRs£: 21% 

J H NMR (DMS0-d 6 ) d(ppm): 9.51 (1H, s), 9.38-9.30 (1H, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J= 5.7, 5.7 Hz), 4. 17-4. 07 (2H, m), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H)* 

«0'J66 : (S) - l-[2- (2 K) ^)\,TXJ\T^ 
)V - 2 - 1: D r; > ft h i; ;b j&^ig 402) 

N-( 2 - 7^ / xf;i/) - 2 -=3r^ ^ 'J >*;^^t 5 h'CD-ftb D 60 
T"#£;ft,£N- (2-7* y>:n?-;i/) -2-7^>ft;i/4?3r1^ H»J 

65 fcRi»t:bTaiiafii'6**»fc 0 

JR*: 3% 

l H NMR (DMSO-de) tf(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(IB, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

^»'J67: (S) -1- (2— Y^&TS. S) 7W-2-^P>J 

y > ft - h u ;v mmm ut&m 403) 

N-( 2 -7^ /x^l/)-2-+y^'; >ft;i/^^rit^ H ©-ftfo D 61 
W: 21% 

'H NMR (DMSO-de) tf(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, 
m), 7.55-7.45 (3H, m), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (m/z): 301 (M + H)* 

HMJ68: (S) - l-d-'^l'V'i )V-4-V^)¥)VT^s>) 

- tr n U ^ > * ^ ^- b U ;p tmM (fa-frm 404) 

(1) 63 \zmm<Dfim-z&t>ti%>4-T$;- 1 

(1.20 g, 6.00 mmol) ©N, N-£M ^l/^VAT- 5. h* (15 mL) ^^Jc 
gHb-fei^A «-7j<» (504 mg, 3.00 mmol) *1}U3L, H^aST' 5 ftMmWLfro 
*<D'&, ^S^fF 6011155 £fSf&© (S) - 1 

h (434 mg, 2.00 mmol) £>N, N-^^fMM7^ h* (5 mL) ^ 
^^*D^s mum:-? 3 ^it#Lfe 0 B^ic*PD*;vA£;(jn 

-;i/=8/l) fiSU W&Wi-emcD? U-ifc (680 mg, 2.00 mmol) £f#fco 

(2) (1) -^n^fit^y >;— ffc (680 mg, 2.00 mmol) cD7<#y— (6 mL) 

fcs 4 mol/L ^<b7j<^- 1 , 4-¥st*-y->mfc (1.50 mL, 6.00 mmol) £2m;l&o 

U mWMb&fa (180 mg, 0.48 mmol) &m&&&H Ltffco 
JRsfs: 24% 

*H NMR (DMSO-ds) <5(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H) + 

HWJ69: (S) -1- ( 1 -^=r^y-i';i/-4-tf^U^;i/T^y )T-fe^;v-2 
-tfn'j >j >#;t/# ^ h u ;w mm. Ute&m 405) 

^ - l ^;vk^u ^>^fflv\HM^J68 ^TOtibT^fB'fb^^feo 

Jfc*: 69% 
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L H WSL (DMS0-d 6 ) 5(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1Hz), 4.85 (1H, dd, J = 7.6, 5.1Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
id), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 



70: (S) -N-[2- (2-^7V- )]/3i ^^-fry 

(1) mmm 62 fcS3tt©^a?*e»e>ixsN- (2 ^^y*)^ 

yTK Y (1.20 g, 6.00 mmol) ON, N-^^fMM75 K (20 mL) m&iZs 
M'C^aWffF 6011155 tcfBtB© (S) - 1 -^D^E^-fz^;i/- 2 -tf n U 

h U;i/ (434 mg, 2.00 mmol) &Sn;U RH&jft-C 24 BSHI«#Lfeo SJ©»Sft 

o?f^77^ (^pp k/* ? J -;i/=8/i ) -eMM u «iafb^cD 71J- 

# (480 mg, 1.43 mmol) *»fe 0 

(2) (1) •Cfl'&ftfc^y— ffc (480 mg, 1.43 mmol) JV (3 mL) ^ 
£ N *#>X)ls*>M (138 mL, 2.15 mmol) ^AD^fco ^ # -/ — ;V£@5febT*#£> 
*lfc3S8t£ THFn **»fe«S«fl5U 8lfBfls-&$> (460 mg, 1.06 mmol) £fc$-&*£H h 

t»: 53% 

l HMMR (MSO-dg) <5(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APGIMS (m/z): 337 (M + H) + 



71: (S) -1- ( 1 ~'<>V>Z)l*~jl<-4-K'<ViS)VT$.y) 

2 - tr p >; ^ > turn- hu;i/ * * >*;i/* >mm Uh&M 407) 
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(1) #^j65-e#e»n^>4-7'^y- 1 -^>-e>z)v*=-)iw) t?> (i.u 

g, 6.00 mmol) ON, N-^f;i/*M7^ b* (20 mL) mmfc, M-C*H4$flF 
6011155 fcffi«©(S)- 1 -70^7*^- >;^>*;i/^- h L>;i/ (434 
nig, -2.00 mmol) £SD;Ls IM&T? 24 BfP^^bfeo £j&^&«BE@:3fgU 

(^PD^;VA/^^y-;i/=8/l) "CttSftU «I3ftL^»J©7U>-»: (670 mg, 1.78 
mmol) ^rff fco 

(2) (l).tff,nfc7'^ft (480 mg, 1.78 mmol) ©p<^y— )V (3 mL) ^ 
£ s pt^>^;i/^>^ (173 mL, 2.67 mmol) ZMZtzc ^ — ;i/^g*bTt#& 

nfea^§2-rD^v— ;wa:^y— ^feisft/buanaft^* (444 mg, 0.930 

mmol) ^l^lhUllfeo 
IR#: 47% 

*H NMR (DMSO-de) tf(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

mmmiz: (s) -1- u-[5- (n, n-^w^^-ji/) -2- 

2 - ( 2 - ^ y ) 5. t) 66 t|B«8©^^T 

»&*l*2-:f^>>-n- [5- (N, n-s^^^;vt^ y^;i/^-;u) -2-b'U 

JR*: 71% 

*H NMR (CDCI3) d(ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9Hz), 6.01 (1H, brs), 4.75 (1H, d, J = 5.9Hz), 3.62-3.56 
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(1H, m), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + . 

mmm73: (S) - l - [2-*?-;i/-i- (5-t:^'j^y;ui/*^;i/-2-fc: 
U^;i/7^y) -2-7*nhf;vr^y] T-te^-;v- 2 -kp »; h y;i/ 
(-fi^ftl 502) 

2 - ( 2 - 1: v S^l/T 5. ^ ) ^>CD^t) t) fc##^J 67 fcfB^CD^T" 

t#£>*i3 2 -r^y- 2-*?-;i/-N- [5- (tr^.';^y^;v*-;b) - 2 - t: 
U i;;H7n 1 UT^IB^tJ^^feo 

W : 79% . 

^NlffKCDCls) <5(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
m), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, m), 2.32-2.15 (4H, m), 1.82 (1H, br s), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

IWJ74: (S) -1- {2-*^;i/-l- [5- (1, 2, 3, 

o>fv+^';>-2-^;i/x;i/^;i/) -2-t:u^;i/^5;y] -2-7ot:;i/7 
^y} 7t^-2-tDij^>*;i/^ h y-^^mU (Yb-^3 503) 

2 - (2 -tr^ ^ y ) ^?-;i/:p s. >©-ftfc> t> 68 }cf3«o^ST" 

f#feti^2-^^^-2-^^;v-N- [5- (1, 2, 3, 4-f h7tFn-f 

y >-2->f;i/^;i/^r:;i/) - 2 -try ^]row5 H»J 
1 kiitlT^^^fe, 
50% 

l H NMR (DMSO-de) <5 (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 
$mM 75-1-16 : 

fc&m 504s 505, 506 N 511, 512, 513, 519, 520, 521, 522, 523, 533-537 

( 1 ) KJ&m&Z THF (3 mL) fp s mmm* 98/40332 (W098/40332) fEScD 2-Z 
DDtiJi;>-5-^l/*-;^niJ F (252 mg, 1.2 mmolk hV^3 L JVT^> 
(167 AiL, 1.2mmol)s MJfo?2>7^> (1.8mmol) £AtW II"C2HWbfeo 
SJi&^^fc BioRad (SttftftK) AGl-X8 l/^> (522 mg) 5#ra#b 

it^DD^I/A (4.8mL) *in^# ;i/#n U K (2~3mmol/g, 

276 mg) fc^U(4-bT~;vt!U^>) (264 mg) £»b, -Bftfflttbfco 3£J1^ 

U(4-tfr:;i/t:U^»] ;i/ (2.4 mL) Wnp*M (2.4 ml) -C*M 

(2) ±|3^#e»tlfetrU^>K#^f3l, 4-V**-V-> (5.04 aLK 1, 2- 
^7^-2-^^V7D^> (2.4 mL, 1.4 mmolK MtK*U>>A (783 mg, 1.2 
mmol) £8fcbDU 100 °C T« 2 BTO#bfc 0 TLC -elif4®i^^Mbfct> TOSf 
%£35gU ;V (3.6 mL) Wnn*M (3.6 mL) til ^ 
l^iSl/fc e ^DD*Jl/A (4.8mL) ^m^^^KJV^V (l~2mmol/g, 
465 mg) £»b, -SftSt^bs Ut»£*S3figU 8tt«ttlBU 

(3) ±fBT?»6ixfcr^>%MU N, N-^^^*M7^ K (0.25mol/L) 
CiiU *^T-e*H#fF 6011155 fciB*8© (S) -1-^0^742^-2- 

y h u;i/ (0.5 ma) mux. nrnmra mmmxsit* mm* 
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^— ;i/=95/5) TttltU 4bl^$) 504s 505 s 506s 511s 513 N 519s 533-537 £f§s 
-fb-&4»512x 520^ 521s 522s 523 ©7 U— #*»fc 0 

<b^512s 520s 521s 522s 523 
(4) (3) -c?^e>tifc^fb^#307'J-#:©THF (2-3 mL) fciftfcx 7v;H (1 

i^^— ;i/-Bs@ga:?-;i/*»&3fgS^bU -fb^512s 520s 521s 522s 523 
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(%) 


504 


(S) -1- {1- [5- (N, N-^x^;i/T^y^;u 
Tft-Ji/') — 2 — fc? U ^1/7$ ^ ] — 2 ~^<^-;i/— 2 — 7°D 


32 


505 


(S) -1- [1- 

-ju- 2 - 1: y ^l/T ^ y ) - 2 -y^;v- 2 - 

"p- J~\ "F-fe^-Jl/— 2 — t?P U i^>*;i/7K— b U^l/ 


81 


506 


(S) -l- {2-y^;v- 1- [5- (3-trnU>- 
l — r;i/^;i/*= ;v) - 2 -tru^r ^ -2-7'n 
t:;vr ^y} T-fe^i/- 2 -t-'n y^ b 


30 


511 


/ 0 ^ _ 1 _ / 1 _ rc _ V7"nKJI/-N-y^- 

^ 0 J X l 1 L'-' X- 1 -' 1 / / U L/l/ IN J 

^ b U to 


76 


512 


( 0 J — 1 — \ Z — y* v — 1 — L O \ *± y* ~jr }v c ^ -/ ✓ 
>- 1 2 - KU 2-7° 

Pbf;br^y }T-te^;i/-2 -kd <;^>:&;i/#— b u;w 


51 


513 


(S) -1- {1- [5- (N-x^lz-N-^^T^ 
yj^;v*-;v) -2-^^-2 
-7*Ptr;VT^y} 2 -kd U ^>#;i>#^ b 

y /I' 


94 


519 


(S) -1- {2-^^;i/- 1 - [5- (N-7P^V7 


19 


520 


^ 0 / X \ X L*-* \ -In *s s *^ ■/ +-* *~ J* j /v j 

-2-tf y^;vr = y] - 2 


57 


521 


{ <z\ _ i _ — -ft; — TN— ( 2 — b ^r-5/3i^-Jl'') 

r 5. J ^;i/3j> - 2 - £ U 5. y } - 2 


40 


522 


(S) -1- {1- [5- (N—>*P^>^;VT^y* 
;i/!}s-;i/) -2-KU^7^/] -2-^^-2-^ 


61 


523 


(S) -1- {1- [5 - (N-tert-^;i/^^yx;b 
-2-ti'J^V7U] -2-^^;i/- 2-7"P 

t;v7^} r-fe^;v- 2-t:P'J^>*M- b 
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533 


(S) -1- [1- (5 -N-S/^D^^b-N-*?- 

2 - tr >; ^ ^ ) - 2 2 — 


27 


534 


(S) -l- [2-^;v-i- (5-N-*^;i/-N- 


45 


535 


(s) -l- [2-^^-;i/-i- (5-N-^^;i/-N- 


53 


536 


(S) - 1 -{2-^^;V- 1 -[5 -N-(4-^ h*^:7 
^-;v)-N-^^-;i/^;i/5t;^;i/-2 ~t*u^;i/T^ y]- 


22 


537 


(S) -1- {2 -p<^;V- 1 - [5-N- (2-^b^ 

- 2 - t*p tvi/^ ^ y } T'-fe^-;!/- 2 - tr d >; ^ >^;i/^" 
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MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H)* 


'H NMR (CDClj) d (ppm) : 8.47 (1H, d, J = '2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


*H NMR (CDClj) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (1H, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


l H NMR (CDC1 3 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m) 5 
1.81-1.79 (4H,m), 1.16 (6H, s). 



91 



PCT/JP01/11578 



511 


FABHS (m/z): 437 (M + 
H) + 


>H NMR (CDC1 3 ) 6 (ppm):8.46 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3 -Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 
(4H, m), 1.16(6H, s), 1.04 (3H, s), 1.01 (3H, s). 


512 


FABMS (m/z): 464 <M + 
H)* 


^MMB (DMSO-dj) 6 (ppn):8.21 (1H, d, J=2.3.Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H 3 s), 4.73 (1H, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H)* 


*H NMR (CDC1 3 ) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4B, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm) : 8.50 (1H, d, J = 2.3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + . 


*H NMR (DMSO-ds) <S(ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J= 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 
m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + 
H) + 


l HNMR(DMS0-ds) 6 (ppm):8.32 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8. 9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, 1), 2.95 (3H, 
s), 2.9K2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


FABMS (m/z) : 449 (M 
+ H)* 


*H NMR ( 7 V-fos DMSO-ds) tf(ppm): 8.49 (1H, d, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 
Hz), 6.02 (1H, br s), 4.77 (1H, br s), 4.47 (1H, 
s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H)* 


^^^(DMSO-de) 6 (ppm):8.29 (1H, d, J=2.3Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (lH, br s), 
6.65 (1H, d, J = 8. 9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m), 3.72-3.35 (6H, m), 2.25-1.97 (4H, m), 1.15 
(6H, s), 1.11 (9H, s). 


533 


APCIMS (m/z): 477 (M 
+ H) + 


'HNMR (CDC1 3 ) 6 (ppm):8.45 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 
m), 2.00 (1H, br s), 1.75-1.22 (10H, m), 1.16 
(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


l H NMR (CDC1 3 ) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.€7 
(3H, s), 3.33-2.16 (4H, m), 1.16 (6H, s). 


535 


APCIMS (m/z): 499 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.42 (1H, d, J = 2.3 Hz), . 
7.57 (1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H)* 


1 HNMR(CDC1 3 ) 6 (ppm):8.22 (1H, s), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


APCIMS (m/z): 453 (M+ 
H) + 


'H NMR (CDCI3) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



^»!I76:(S)- 1 -[2-^3Ml/- 1 - ( 5 U J 2 U i?JV7 

507) 

2-tfU^;i/) 7u¥fr7^> (285mg, 0.908 mmol) fcffiW H%^J 37 fcl^flftfc: 
XsTmttk&M (296 ag) £#fco 
W: 72% 
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»H NMR (CDCla) <5(ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 <1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H) + 

H»!]77 : (S)- 1 - {2 1 - [5 - (N-^;V-0-^;i/ti KD^r 

- trn u t?>3j)\stf- h v ;v ut&to 508) 

%^J70T»ff e>tLS [5- (N-* 0 

hKD^ri/7^^^-^) -2-tf'J^] 7Dt:jl/7 5> (160mg, 0.556 
mmol) £J3V\ HJfe^J37 tH^tdbT^IB-fb^ (180 mg) £=f#fco 
JRsfS: 77% 

X H NMR (CDC1 3 ) <5{ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H, d, J ='8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

mMM78: (S)-l- {1- [5- (N-^>^P7°n VUV-N-^^KT^ J Xfr-fc 
— — 2 — tf U i^;i/7 ^ J ] - 2 2 - t:;VT 5. y }7 , -fe^;v- 2 - 

tP'j ^>#;i/5i?- h u ;v (4bi» 509) 

%miT-*§&ft£2-7'^-N- [5- (N-i/^070^l/-N-^f;i/75 

-2-^f;V7P^;V7^> (270 mg, 0.906 mmol) 

fcfflw njte^j37 tmm^Lxmmt^m (290 mg) 

JRJ*S: 74% 

*H NME (CDC1 3 ) <5(PPm); 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, m), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H)* 

HWJ79: (S)-l- {2-^^;i/-l- [5- (1, 3 -f7^ U *»- 3 — -fJl/* 
-2-tfU^;i/^5^]-2-7°Dtr;i/7^.y}7-l2^;i/-2-tP US> 
yti^tf- h tf;i/ (<fbi» 510) 
2-7^^-2 -y^-;i/-N- (2-K'M^) 7°nt^;i/^^>CDftfc)D t# 
69-2 X-m^tl^ 2-T^y- 2-^^;V-N- [5- (1, 3 -^T^/ D 
- 3 ;tO - 2 - k tf rntr^T^v (165 mg, 0.522 mmol) £ 

m*\ mmmw tmntevTmmfc&tio (88 mg) 

W: 37% 

'H NMR (CDC1 3 ) d(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H 3 br s), 4.75-4.73 (1H, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6 r 3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H) f 

H»J80 : (S)- 1-{1~{5-[N- (2-tFn^>xf;V) -N-^^;i/T 

* ; xfrfr-fr'] - 2-\zW)i>7$. J} -2 2 -ywjvms 
y h u;v (<fb-£rt) 514) 

r 

^mtZ-cnbtiZ {5- [N- (2-h Fd3^>cc?-;1/) -n- 

p^I/T'^;*;!/*-^] -2-t:u^;v}-2-^^;i/7°Pt:;i/^5 > >' (300 mg, 

0.993 mmol) %m\\ H»J 37 bT^fB'fb^ (180 mg) £#fco 

!»: 42% 

*H NME (CDC1 3 ) d(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 <1H, br t, J = 5.1 Hz), 4.75-4.73 (IB, m), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APC1MS (m/z): 439 (H + H) + 

Ste&609 81:(S)-l- {1- C5- {N - i/'TS -tWTZSXM—M 

-2- e 'j 5. J ]-2-^jv-2- rn tr;v7 y }r-t^;v-2- kd >; s» 

5b;i/7^r:hU;v (4bi§rt) 515) 
2-:p=y-2-y^;i>-N-(2-^ys. $W 7*o t:;v7 s. > <z>ftt> fc# 

^0»J73T?#£>ftS2 C5- (N-^?y^^l/-N-^ 

-2-^';^]- 2 - ^^7dW^> (300 mg, 0.993 mmol) & 
*KSW37fcl^ait:UT*fia<b^ (180 mg) *»fco 
lR*: 55% 

>H NMR (CDG1 3 ) 5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), 6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H)* 

mti&MM: (S) - 1- {l- [5- (N-^>^7^;x;^-^) -2 -try 
zsji'TS. ; ] - 2 2 -rnw^^} ?*^- 2 -trn u^>*;i/ 
# - b u ;v 7 (-fb-^rtJ 516) 

2 - ( 2 - £^~;V:P ^ y ) 5 D fc#%0d 74 tfBISO^T? 

t#feH^>2 -T^y-N- [5- (n-^>w^x;v*^) -2-k»;$> 

Jfc*: 77% 

X H NMR (DMSO-dg) 6 (ppm) 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 
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dd, J = 8.9, 2.3.Hz), 7.46 (1H, br s), 7.26 (5H, m), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 



APCIMS (m/z): 471 (M + H)* 

fHfe#)83:(S) - 1 - {2 -X^;V- 1 - [5- (N-*3-)\s7 ^ J XJ\s*-JV) 

-hy;i/ 7 ~?)vmm (<fbi» 517) 

2 - ( 2 - ¥^V~)VT K S ) ^JVT S; >©<ftto [3 75 lZ$ZM(£>fi&T~ 

mt>n2>2-7*K;-2-*3-)V-N- [5- (N-^^l/T^ y^;i/^-;i/) - 

IR*: 93% 

l H NME (DMSO-da) d (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

HWJ84: (S) - 1- 1 - [5 - ^-JIT $ S XJltfr-J]/) 

- 2-t:u^;i/T^ y] -2-rot:;v7^y} 7t5 L ;v-2-tnij^>*M 

- h >; ;i/ ^ v;ww» {ft&m 518) 

2 - ( 2 - =• y ) oc^;v^ 5. b £###1 76 tfBtt<D73*£T* 

^^n§2-T^y-2-pt^;i/-N- [5- (N-7xzjl/7U^M^V) 

IR4S: 70% 

'H MR (DMSO-cO 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 



m), 1.17 (6H, s). 
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Hz), 7.40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, m), 3.62-3.25. 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H) + 

fH»J85:(S) - 1 -{ 1 ~ {5 - [N-(2-trn^>x^V)7^XM- 

- 2 - v. u V)vt %;} -2-* f-jv- 2-yu vjvt s. j }t±?-)v - 2 - tr 

P U P V U Mb^tl 524) 

2 - ( 2 - £5 ) og^T^ >tf>ftfc t> £###J 77 fctBtt©#8rr 

^6^5 2-T^y-N-{5 -[N-(2 -t FD+>>if-;i/)7^^1/^;V] 
- 2 - K 'J y - 2 - ^ k;1/7 ^ XttSffll 1 (D iillitbt 

JR*: 92% 

l H NME (CDG1 3 ) 8 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8^9 Hz), 5.87 (1H, .br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1^16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

fH»J86:(S) -1- L2-^^;V-t- (5-^1/7 7^^-2-^^^ 

mm Uh&ntoszs) 

2 - ( 2 - ^ J ) ^ >CD<ft£> tJ £##0lJ 78 fcfBtt©^&Tf 

*#6>*i£ 2 -75^- 2 -^^-;i/-N- (5-^;i/7^ ; &-f;i/-2-tf';^;i/) 7° 

Jfc*: 24% 

*H NMR (DMS0-d 6 ) <5 (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 



98 



WO 02/051836 



PCT/JP01/11578 



FABMS (m/z): 381 (M + H) + 

£ffiM 87 : (S)- 1 - { 1 - [ 5 - (N -^^;i/T ^ J - 2 - M 0 

7" 5. J ]- 2 2-rn t:;i/7* 5 y ^-fe^i/- 2 - trn u b 

«b^526) 

2-TK J- 2 -*3^V-N- (2 -t!'J SSW) 7D tVl/T ^ ^<D\\p \) fc# 
%M79T'*#£>:h,3 2-T^y-N- [5- ( N —^^-)i>T §. ^ T.)]/^—))/) -2- 
- 2 -^^;i/7°Pt:;i/T^ > (310 mg, 1.14 mmol) 37 

tmmizhxmtwh&m (272 mg) 

IR^S: 64% 

'H NMR (CDCI3) £(ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H,.s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z) : 409 (M + H) + 

m mm 88 

fc&tid 527-532 itiiXTOX *> fc^bfeo 

#wj 66 (i) *.mmv>?3%kitm^-z, ^rnvta^oxn^v^^mmi^ (1.20 

mmol) 531, 4-i?#*V-> (500//L) > 4 -tert-^ h ^y^^ifs-^T =• j - 
4-*3-J]sV^W> (308 mg, 1.44 mmol) s U t> K (166 mg, 1.44 mmol) 

•zmz-s ioo°cT*^tft#bfc 0 mmm-^m^m^ mm*m&mMu n^titz 

^ic^PD^;i/A (9.6 mL) , ;JfJ^l/»!jMrMDiJF (2~3 mmol/g, 
276 mg) s *U (4 - \Z=-)\,\1 U i?» (264 mg) ^Jp^ s «#Ufco 

tf^ftfcT 7 ^ >£*¥SU N, N-^^^V^VAT 7 ^ h* (2mL)£*MU 
6011155 fcfB«£© (S) - 1 -7n=t7-fef;V- 2 -t!D 'J ^>A;b*"- h 'J 
to (0.4^g) ^mX, ^l^PWLfco M£g*U §?>tifeW8 
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(%) 


527 


(S)-l- {1- [5- (N, N-^^^TUXil/^) 
— 2 —ii V isjl/j — 4 — 4— bf^- U v^T 7 ^ y } 7 

-fe^;i/-2-t:p y y>#;t/?}^ h y;v 


31 


r* o n 

528 


(s)-i-[4-^^;v-i-( 5 - exy 2 
— tr y 4— ti^y iWt'T^v j^-e^^i'— 2— t?o y 


or? 

97 


529 


(S)-l- {4-^;i/-l- [5 - (3-tfn y >- 1 -4 


81 


530 


(S)-l- {4-^^;i/-l- [5--(N-^^-N-7i* 

T^y} 7 , -fe5 : -;b-2-tfD y y>*;vsK=. h y;v 


63 


531. 


(S)-l- {1- [5- (F^>^V-N-^^l/7^7;b 

^y} T-fe^-;u-2-ifP ys?>3b;i/^=. h y;v 


82 


532 


(S)-l- {1- {5- [N, N-hf7 (2-^ hdr>>3i^;V) 

^y^;i/^^y} 7 > -fe^;i/-2-fp y h y;v 


40 



it-em 


MS 

APCIMS (m/z): (M + H)* 


NMR 


527 


435 , 


X HNMR (7'J- CDC1 3 ) d (ppm) : 8.49 (1H, d, 
J = 2.3 Hz), 8.01 (1H, s), 7.77-7.70 (2H, m), 6.64 
(1H, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 ( 4H, m), 1.20 (3H, 
s). 


528 


475 


'H-NMR (CDC1 3 ) 6 (ppm) : 8.42 (1H, d, J = 2.6Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 (4H, m), 
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3.49-3.32 (4H, m), 2.94 (4H, t, J= 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 <6H, m), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


Mffi (CDC1 3 ) 6 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


^-NMR (CDC1 3 ) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J= 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, m), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


MIR (CDCI3) 6 (ppm): 8.55 (1H, d, J = 2.4Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J= 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


^-NME (CDC1 3 ) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



HW0 89: 1- 1(5-^7; ¥VV>-2-'()VT$.;) -1- [(S) 

601) 

(l) ##^!]80-c#6>nfcl - [(5~i/^y t°u^>-2-^;i/r^y) 

^>^n7nt:;i/7^> (264 mg, 1.40mmol\ 7X^b^>^ A7.kTO3 (261 mg, 1.55 
mmol) £ THF (10 m L) £?&§?U *^TT (S) — 1 -7Pt7-b^Jl'- 2 — 'fcf 
D >j pytuy-tf - h »;;i/(304 mg, 1.40 mmol) CD THF (4 mL) m^M^ ^UT: 2 
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h^7-f-(^DD a/^ * y -;i/=ioo/i)T-M^ u ^iB-fb^o 7 y — «c 

(133 nig, 0.410 mmol) £#feo 

(20 ( 1) -et#^>tlfc 7 £B (127 mg, 0.392 mmol) t7?jH (45.0mg, 

0.390nimol) muZ** /-fr^mMhtco * * ;—J\s*^\sXm^h'&% (137 
mg, 0.311 mmol) Safe@#^btHfeo 
«St*: 22% 

X HNMR (DMSO-de) (ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, a), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

H;«J90: 1 -[ (5-^7V W*J>-2-4 frTXJ) C(S) - 

2-^7V i;y=JV7t^;i/7^ y»^P^>#> 7 (<&-£#} 602) 

H»J 94 i: ftfc&tf 8re N ##M 81 -e# ilft 1 - [( 5 - */7 J If U $> > - 2. 
— W )]/y 5. y ) >>^D^>^;i/7^> (432 mg, 2.00 mmol) J; t) *HS B-fb-^ 

(362 mg, 0.774 mmol) LT#fc D 
IMS: "39% 

*H NMR (DMSO-dg) <S(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 
Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 <6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (m/z): 353 (M + H) + 

mm 91 : 

2-[ (5-*/t; if u^>-2->r;i/T5.y) *^;i/]~2- C(S) -2-s/tv 

WW-)Vr*3-)VTKS] T ?-?jumi& (Yb£-$3603) 

m&m 94 h mmttte-z, 0mm sz -en s> *i£ 2 - [( 5 - */? j if >; v > - 2 

— T;i/T^y) *?\n/] T^v>#>-2-f (425 mg, 1.51 mmol) cfct) 
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mmz&to (555 mg, 1.04 mmol) UT^fco 
W: 69% 

*H NME (DMSO-dg) . <5" (ppm) : 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.9, 2.4 
Hz), 7.17 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCIMS (m/z): 417 (M - H)" 

H»J92: 1-C (5-i/?^t:U^>-2-f^?5y) [(S) - 

2 -*/TJ \LU U )\>7~b?-)\sTK J ]i/trv*&&> 7T;i/^jg«b^604) 

n»j 94 1 mmttWiUs ###y 83 e. 1 - [( 5 - %/? t: >; ^ > - 2 

-^;i/7*$y) ->^D^^^;i/^^> (516 mg, 2.00 mmol) J; D^83^ 

$3 (617 mg, 1.21 mmol) LT#fc.o 
i&J*: 60% 

m NME (DMS0-d 6 ) (ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

^»J93: l-[ (5-^7^ Wi»-2--0\s7^;) I- C(S) - 

2-^7ytP'jy-mWU] 7^)l>mi& «fci^)605) 

mmm 94 tmm^^, ^mw-zmztitz 1 - [( s-^tj y $»- 2 

--<;!/ T'^y) ^^Jl/] ^P^U/T^^ (460 mg, 2.28 mmol) ^mWc&Sfo 
(494 mg, 1.09 mmol) £ &&mi&£ Itife. 
IR*: 47% 

*H NME (DMS0-d 6 ) d(ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 

Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 

6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 
i 
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mSm\U: l-[ (5->>7;¥ViS>-2-4JlT$;) [(S) - 

(1) ##0)J85-e#£>ftfc 1 - [(5-^t'J^>-2-^;b7^) 
S/^n^S^KP^V (568 mg, 2.47 mmolX 7yft*i;i>A (50 U% on -fe^-f 
h, 1.43 g, 12.3. mmol) £:P-fe (25 mL) togflfbs *^Tt*i^fF 
6011155 izmm® ( S) - 1 -^D^ET-fe^;W- s;>7b;v#- h U;K536 
nig, 2.47 mmol) ©T-fe h - h U )l> (4 mL) Sgfcfc&Jn*.* fififtJftT?— IftJ^bfep S 

-( ^ D D A/pt ^ y -;U=100/1)T»M U 7 >; — # (638 mg, 1.74 

mmol) £f#fco 

(2) (l)TZmt>tlfz-7V— ft (638 mg, 1.74 mmol) fc7Y^i (202 mg, 1.74 mmol ) 
*JB & * * ^ — ^ t L o * ^ — ;!/ & ® £ b T«iB<b^tl (709 mg, 1 . 47 mmol ) 
%efi@flci:bTl»feo 

IR*: 60% 

'H MMR (DMS0-d B ) S(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, m), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (10H, ■). 
APCIMS (m/z): 367 (M + H) + 

H»J95:(S) - 1 1 - (4 h UT- 'J J ) -2-7*DK;i/ 

86 tetB«cD#Bre» & *ia 2 - * ^M/- 1 - ( 4 h n7- u ^ ) - 2 

-7Dt;V75> (942 mg, 4.50 mmol) ©THF^N, N-i?^?-;i/^VA7^ F© 
M-n- (THF : N , N-y^?-M;VA7^ K=5:l) (6 ml) fcls ^3^1*6011155 
fcfSm© (S)-l-^n ; ET-fe $■)]/ - 2 - 1? D U S> > >b;b7}f - h ij ;v (326 mg, 1 . 50 
mmol) S^m-CJU^-N RiajftTf 2I^iai«^-bfco 
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^- DD*;vA/^^y-;i/ =ioo/o~90/io) -c*Mftu m^it-sm^? y-# 

(450 mg, 1.31 mmol) £f#fc 0 

(2) (1) T^StVfc^U— ^ (450 mg, 1.31 mmol) (3 mL) 

C7v;i/Sfc (151 mg, 1.31 mmol) ZMZtzo mBTT'* #y-;P£W3cLTs mm 
fc&W (466 mg, 1.00 mmol) ^i^itbtffco 



l H NMR (DMSO-dJ S(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

mmm^ (s) - 1 - (i-7-'jy-2-^^i/-2-7DKji/7^) 

;v- 2 - n u V > * ;i/5tf - h U ;v 7 ttbi§r#J 702) 

2 1 - (4--hD7-'Jy) -2-^DtVVT^ >©^t>^{C## 
W7tCfa3$©#£re#£>*i£ 1 -7-')^- 2 -.**•;)/- 2-7d^7^ >(739 
mg, 4.50 mmol) £JBW »J 95 tm^hxmfd,^^} (292 mg, 0.701 mmol) 



*H NMR (DMSO-cU (5(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

^Ste0tJ97:(S) - 1 -[ 1 - (4-S/7;7-'j;) -2-^^-2-7n^ 

y$;]7-k?-)V-2-t:u ViS>±>)i>tf-h u;i/ (te-^703) 
^J88{c:fa©c7)^t?f#e»tL^ 1 - (4-^>7y7rij;) - 2 -*^;t/- 2 -7D 



JR*: 67% 



JR*: 47% 
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\Z)\,7^> (440 mg, 2.32 mmol) %m\<\ H»J 95 £ LT*itfB<fb-£#l (236 

mg, 0.567 mmol) £^fc 0 
JR*: 69% 

J H NMR (DMS0-d 6 ) tf(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5. 9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07. (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 

^JiE#l98:(S) - 1 -[ 1 - - 2 -J.^^- 2 -7v\fJVm S ] 

T-t?-)\s- 2-tnij h VA? y^)umiM Uh&m 704) 

(1) #^U89 {c:fBig©^T-#^ti-s l- (p-rp-s^y) -2-^^;i/-2 

-7°PtiVl^^^> (437 mg, 2.25 mmolX *g^t£:P;i/ * ^ (326 mg) ©N, N — $? 
^fMM7^ K (15 mL) ^ids 0 "Ce^gl^ 6011155 {cfB«CD (S) -1 
-/D^E?*^- 2 - to U i^r >*;i/^f - h (326 mg, 1.50 mmol) ^^n^. N 

-;i/ = 100/0-90/10) T?ifl|«U MMb^mo? » (33.0 mg, 0.0999 mmol) 

(2) (1) ■C#6*ufc7U—fls (33 mg, 0.0999 mmol) ©pi^y— ;V (1 mL) £fflfc 
t7?;H (11.6 mg, 0.0999 mmol) %hnZfz 0 METT^^y-M.^U' S 
iato&«& (30.0 mg, 0.0720 mmol) ^m&,BBtVXntz 0 

iM: 5% 

*H NMR (DMSO-da) tf(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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99:(S) -1- {2-^;i/-l- [4- (N, N-^^^;i/7^ J^)^ 

1- (p-r^^^y) -2-^-^;u-2-rDtf;uT5>o«fct)K:##M 90 
fcfB«©2f8rT?fse>ft*l- [4- (-N, N^^^i/7$;7;^-ii/) 7-'j;] 
-2-p<^-2-7 , Dtr;i/7'^> (611 mg, 2.25 mmol) £JBV\ H»J 98 
$fc: \sXWmh&m (220 mg, 0.420 mmol) &»fc 0 
W: 28% 

'H NMR (DMSO-dg) <?(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J = 5.9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5. 9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). ' 

APCIMS (m/z): 408 (M + H) + 



100:(S) - 1 -[2-*^)V- 1 - (4-^^?-t7r'j;) -2-yu 

V)\s7*;]7-t?-)i- 2-tnij >y>y-t))i7$- h ojv y^j^mm Uh-&m 706) 

1- (p-7--S^y) - 2-^^;v-2-7°ntr;i/7-^>(D-f-tfct)ic:#%^I 91 
icfiB*«©#&Tf#£>;M& 2 l - (4-^^;W7zijy) _ 2 _:7'n 
l^;i/^^> (473 mg, 2.25 mmol) 98 fcH&fc: UT^IB-fb^fel (232 

mg, 0.502 mmol) £f# fc 0 
34% 

'H NMR (DMSO-dj tf(ppm): 7.10 (2H 3 d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, br s), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) 4 



101 :(S) - 1 -[2 1 - (p- £>;t,) -2-7DW^ 
^ ]7-fe^;i/- 2 - ij y >AM- h 7?JH1| (<fb^707) 
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l- (p-7='>y;) -2-^^;i/-2-7 , Ptr;i/T^>cDf^t>t)^##^i 92 
fcmm&jsm-z&ztiz 2 1- (p-h/wsv) -2-:rnfc:;i,:p* > 

(401 mg, 2.25 mmol) ItfrfeM 98 ^^{c LT^fB-fbl^i&J (305 mg, 0.708 

mmol) £^§fco 

l H NMR (DMSO-de) <5(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z) : 315 (M + H) + 

^»J102: (S) - 1 -[ 1 - (4-^^>^;v*-;i'7-'jy) -2-^^;i/-2 
708) 

#^j93£f3«BcD;73&T**§?>*T,3 l- (4-^^>^;v*^;i/T-y y) - 2- 

^^-2-7 , DWI/7^> (161 mg, 0.664 mmol)s 7^<b*';>>A (50M%on 
-b^-f h, 320 mg, 2.75 mmol) ©N, N-^^f»A75 H (3 mL) mmiz, 
0 "C^S^ 6011155 £gB«4© (S) -l-7om5 L ;b-2-KDiJi?>3!3 
;l/>}?- h (120 mg, 0.553 mmol) £fln;U IrJMJ^T 11 BtlSii^bfco -te^ h 

'i%ioihtimWi-&W.W.Z h^^^-f — (^ Dn*;^/^ 37 y-;i/ = 100/0— 
90/10) TfiflMSU *HfB<bl»GD7 y-Hfc (195 mg, 0.515 mmol) 
(2) (1) T??#£;h,fc:7 >;-#: (195 mg, 0.515 mmol) (2 ml) 

lZ7*?j\,m (59.8 mg, 0.515 mmol) mn%-fe 0 MEETT*^ * ^ -;V£®:£U TO 
-fbi^J (140 mg, 0,283 mmol) S«feigli:ltfife, 
Jfc*: 52% 

l H MM (DMSO-dg) c5(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, m), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H) + 

mmmm-.is) - i-[2-*^ji- 1 - (4-trp v ^-juxj^-jit-v 

-2-7*Dtf;vT^y]T-fe^-;i/-2-tfni;^>7!j;i/^h u;v 7Y;i/il({b 
&m 709) 

£>bfc#%#J94fcfS®©#&T'#feft3 2-*3-)V- l- (4-h!nUS>-;i/^;i/ 
•fr-)] / 7'-\) ;) -2-7WJl'T^l' (416 mg, 1.40 mmol) *m\ 102 
M*£f3 UT^IBfcl^tl (365 mg, 0.664 mmol) £*#£ 0 
W: 71% 

41 NMR. (DMSO-da) tf(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, m)i 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H) + 

H5te0!l 104 : ( S ) — 1— {1— [4 — (N, N-^;v?^^Jl/*-;i/) T=. 

1- (4-*<?>X;]s*—)}/T— VS) -2-*3-)\s-2-7"U¥)V7^>(D<iX 
t##^J95 ^f3«8©^l?t#^tia 1- [4- (N, N-V^)VT^;?.)\s 
■fc-JV) -2-*3-)\s-2-zruY.fy7Ky (674 mg, 2.25 mmol) %m 

v\ mmmmtmm^Lxmmih^m (378 mg, 0.685 mmoi) *mtz 0 

m.^: 46% 

l H NMR (DMSO-ds) <5(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

^&0!ilO5: (S) - 1 -[ 1 - (4-7;i/^-D^~ yy) -2-^5 L ;i/-2-7°D^ 

0%M%^mmco^mX'm £>fri3 1 - (4-:7;M-n:mijy) -2-*^;]/- 
2-7"Dt:;U7'5 > (273 mg, 1.50 mmol K ^Wb^U^A (spray dried) (174ng, 
3.00mmol) ON, N-y^^;i/*;VA7^ K (4mL) ?S»t N 0 °CT*^a^fF6011155 

tciB«o(s)- 1 -rptrt^v- 2 -trn u^>*;i/#- h y;i/(2i7mg, 1.00 

mmoi) ^mx, muMx~2mmm,n\ste a -t^-i h^m,mmmtvx^mm^6Mi, 

A^DTh^77^ (? D n A /* * ;i/= 100/0-90/10) T«U.^f3 
fa&mcD? U— #: (319 mg, 1.00 mmol) £#fc„ 
(2) (1) t#^^fe7'j-* (319 mg, 1.00 mmol) cD^^y— ;b (3 mL) 
\zyv)\/M (116 mg, 1.00 mmol) £fln£fco mETT^ ^ U ^IB-fb 
1^3(404 mg, 0.931 mmol)»^^ h Ltffeo 
JRJ*t: 93% 

'H NMR (DMSO-dj) <5(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J = 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
brs), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

^§£#!106:(S) - 1 -[ 1 - (4-7PD-l-7^7^7^y) -2-*?- 
(Yb^l 244) 

2 -7^7 — N — (5~^ h*ri/t>)\s-#-)]s-2-W$>)]sj - 2 - *?-)\sy°tL 
^;WT^>Oftt)Dfc#%W7lC|BS©^T^# ^tL-i. 2-7^ ^-N- (4-£ 
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□ o-l-7^7y-;i/) -2-^^7Dl^;i/7 5> (376 mg, 1.50 mmol) 

V\ mMm56tm%Uz\sTMm<h'&® (275 mg, 0.547 mmol) 

*H NMR (DMS0-d 6 ) S(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 

s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 

(4H, m), 1.23 (3H, s), 1.22 (3H, s). 

APCIMS (m/z): 387 ( 35 C1M + H) + 

fl«J107: (S) - l-[2-^^^-l- (1-7^7^1/7^^) -2-7° 

(5-^ h^ri/*;i/7jf— ;t/-2-fcryy;i/) -2-^?-;t/:rn 
t:;vT ^ >©^t) d 98 £faf£©#&T-t# £> ti& 2-?*;-2-* 

N- (l-7^^^;i/) >n^;i/7^> (324 mg, 1.50 mmol) &/8tr\ ItiM 56 
hlUfilfcbT^IB'fb^ (48.2 mg, 0.103 mmol) £f#fc 0 
10% 

l B NMR (DMS0-d B ) <5(ppm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, a), 
6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, a), 2.19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H)* 

^l»J108: (S) - 1 -[2-M-JV- 1 - (3 - t? V V^-)VT% J) -2-7 
$ y]T-kJ-)l- 2 - -tin V h Vjv yvjuWtH. ttb-^t/246) 

(1) mmmvi (i) tmU(D^mz^\)mm^mizmm(D^X'n^n^2-T 

a ->-2-**\>V-N- (3-KiJ^=;i/) 7Dt;i/7 5> (948mg 3 5.71mmol) 
#^Ifl<b-£rtlcD7iJ-<fc (719 mg, 2.38 mmol) 

(2) (1) -C#e>nfc7 U—ft(719 mg, 2.38 mmol) CD p<^y-.;i/ (10 mL) M 
fc7^;i/K(442 mg, 3.81 mmol) &JniU Mt-1 0#ISfl|#b&o MflETT^^y 
-^<ScB5feLT#6nfea»*BPKx^d»&«§S-fbUx mmj&fa (650mg, 1.56 
mmol) ftJMMgaikbt'fffeo 
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JR*: 28% 

■ 'HMMR (DMSO-de) <S(ppm): 8.87 (1H, dd, J=4.3, 1.1 Hz), 7.40 (lH,m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9/ 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) 4 

^»J109: (S) -l-[2-7^;i/-l- U ^^-;vr^y) -2-7 

u¥)i>7 * y 2 - vu v \> u;i/ (4b-£ti247) 

(1) #^J100£f3to^£Tf#6;ft.3 2-7<s>- 2-*3-)l-N- (4-£>; 

7°n¥)]s*r$> (2.03 g, 12.3 mmol) bfcmftmomSSlzmMoD (S) 
-l-^D^ET-fe^;i/-2-tfPU^>^;i/^nhU;i/ (434 mg, 2.00 mmol) fr£> 

mmm2otmm<Dx&fc£\)Mmfciim(D7v-<fc (522 mg, 1.73 mmoi) *mc 0 

(2) (1) -zn^titzy U-#:(522 mg, 1.73 mmol )<D* * ^ — ;^ (10 mL) ^ 
IZ7 -^AmuZ mg, 3.81 mmol) £it];t> ^Mt?1 0#Hjft#Lfco METO^y 

ur# e, titcm^ v^K^—^-jv-frbmmh u*n§a<fb-a-#K459 mg, 

1.10 mmol) £-^&Jji£Ii^LT^fco 
JRafE: 9% 

'HNMR (DMSO-d,) <5(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 
6.58 (2H, s), 6.54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1 Hz), 3.69-3.51 (3H, m) 3 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

H»!|110: (S) - 1 -[ 1 - (5-^^>^;i/^-;i/-2-H'U^;V7'5:y) - 
2-y^-2-7D^l/7^]7^^1/-2-lfD y hU;i/ 7 

•?jmm (*bl^3248) 

(1) #%^J101(CfB^cD^T' : f#e>tl^2-7'^y-N- (5-^^>^;i/^;i/ 
-2-tfiJ^;i0 -2-^^7"D^l/?*> (1.46 g, 6.00 mmol) -frb'i 
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tmU(D^mz^bm^h^m<Dy & (609 mg 3 i.60mmoi) %ntc 0 

(2) (1) Tf#e>tife7 'J-fr (609 ag 3 1.60 mmol) (10 mL) m 

v;i/^(186 mg, 1.60 ■moDSiP^ IfitlO^WLfco MffiTT"** 
^ & nfeM^^x^;i/x-r;v* f,^b t s ^IH-fb^ (697 
mg, 1.41 mmol) %m&&mtLTmfz 0 
l»: 24% 

*H NMR (DMSO-dJ tf(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

mrnmili: (S) -l-[i- (5-^*>*;W^;i/-2-t:vs>;i/) -4-* 

(1) ##^J102T'#^tLl)4-^^^-l - (5-^<^>x;b^;i/-2-t:u^ 
;i/) -4-;*^;i>e^U5>> (1.28 g,. 4.77 mmol) ifibmMmtttmWXDJS&te J; 
tK mm^^KDy <J~#; (608 iog, 1.50 mmol) £#fc 0 

(2) (1) T#£>frlfc (608 mg, 1.50 mmol) CD 1 , 4 

(10 mL) fc, 4 mol/L ^fbzfcfit- 1 , 4 -S^ (8.0 mL) ^tK^TT^P 

^;Wp£>l§IlftiU mwMh&M (572 mg, 1.20 mmol) ^l6fe B B tfCHfe, 
W: 23% 

»H NMR (DMSO-dg) d(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

mMMUZi (S) - 1 -[4-^5 L ;i/- 1 - (5-^;i<-2-lfD^;t/) -4- 
250) 

(5-^DD-2-b*u^;i/) -4-^^;i/tr^.'J^>©-ftfc 
##^Ji03T#e>n^4-T^y-4-^^;u- l - (5-^^;v-2-t:u 

JR*: 54% 

J H NMR (DMSO-dj) (5"(ppm): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H 3 m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (m/z): 342 (M + H) + 

mMMin: (S) - l - [4-^^;v- l - W—ju) -4-t:^';^ 

JVT^^]T^)V-2-\^U Vi>>±)^~hVJ\y 2MWtM (<fbl^251) 

a-t^j - l - ( 5 2 -f.u - 4 -^^;i/t:^u 
P >CDttt) *) (C#%#jl04X'f# fe*i3 4- 7^y-4-^ 1 - ( 3 - f u 

^;V) t^>;^>£fflv\ ^JS^JiiiiilRi^ictT^fB'rb^^t^c 

W: 10% 

J H NMR (DMSO-ds) d(ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 <1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J= 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H) + 
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4 — T 5. y — 4 1 - (5-7i-;v-2-KUi;jl/) k^ij i?>CDf^ 

fc>>)£###iJ105-^#£>ti&4-:P^y - 1 - (5-^D^-2-tf U - 

'H NMR (CDC1 3 ) tf(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 73 BrM + H) + 

^»J115: (S) -l-[2-^;v-i- (n-^W-'J;) - 2-y-w 
;i/T^y]7'-fe5 L ;i/-2-bfn u^>*;ptK- b u;v y^jvmtM. Ob^j7i2) 
l- (4-7)\<Jtpy—V ;) -2-^^-2-rp^;i/^^>cDftbt){-# 
106 ^gB<8o^-ef#e>ti^ 2-p<^;i/- 1 - (N-^^7-yy) -2- 

(267 mg, 1.50 mmol) MM®! 105 UT^fB-fbi^' 

(360 mg, 0.836 mmol) £*#fc 0 
Jfc*: 84% 

'H Nffi (DMS0-d 6 ) d(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.32 
(7H, m)', 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

##$J1 : 2- (2-3ry ^)VT^> 

7tJ|£©2 -^DD^M U > (1.03 g, 6.30 mmol) ©1, 4-Z>**'V'>&m (10 
mL) £ s ^M^U^A (1.31 g, 9.48 mmol) 130f^3-V>*JT 5. > (1.26 mL, 18.8 
mmol) *j&D*. % 7 BtratftjtM U J*£fc^l/>:>>7^ > (2.52 mL, 37.7 mmol) 
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1^ (1.79 g, 9.57inmol) *»fi«Safc L-T»fc« 
APCIMS (m/z):. 188 (M + H) + 

&,T<D0%0i 2 b&mm 12 fc:fel^TfcJ\ 2 - £ P P V XDftib t3 1 > fcf/fo 
T3^-r K*/fl\ ###11 fcK«fcl/T»«Bflj^«)S»feo 

##0!j2: 2- (2-t:^^^;v^^y) 
JW: 81% 

l HHMR (DMSO-de) <5(ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4 Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

##00 3: 2 - (6-^?PP-3-fc:U dT*J-)\,7 5. J ) ^jvt 5. > 

###!|4: 2- (2-*J*W-)]/T$. J) 
JR*: 89% 

*H NMR (DMS0-d B ) <5(ppm): 8.30 (1H, s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

##0!|5 : 2 - (4-^PP- 1 -Z7&^V—)\sT$;) ^)VT5.> 

##$16:2- (6, 1-*J* Y**>-4:-*±VV-)lT$ J) 
IR*: 65% 

J H NMR (DMS0-d 6 ) d(ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 



116 



WO 02/051836 



PCT/JP01/11578 



###17:2- [2- - 4 U y > 

###18 : 2- (4-*^;U- 2-3fV X^;HP* > 

JRJ£: 89% 

APCIMS (m/z): 202 (M + H) + 

##$l 9 : 2 - ( 4 -3py U ^ y ) ^)]/T * > 
APCIMS (m/z): 188 (M + H)* 

##M10: 2- (l -4 vdpy u;ur^y) x^?** > 
iRsjS: 68% 

APCIMS (m/z): 188 (M + H) + 

###]11: 2- (2-^^7>;iJj^^;) ^3-)l<7 5.> 
W: 59% 

APCIMS (m/z): 194 (M + H) + 

###112: 2- [5- (N, N-^^;i/T* ^ - 2 - tr U 

###J l kzmMldmWi(?)J3&iz £ X> 1, 4-^*^>©ft;fot3fct;y^>£/B 
W 2-^Dn-5- (N, N-^^;V7^ fco^i/y 
i^T^> (22 ^M) £/^ s ^lB<b£rt)£f§fco 
JR*: 69% 

X H NMR (DMSO-dJ d (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

13": 2 -^^y-N- (5 -i/7J-2-W*J)\s) - 2 ^)l7u fc:;v 

6-pvv-Zi3-;-hVJl' (3.50g, 25.3miDol) ©1 , 4 -^;T3r1t>?§$i (10 
mL) $m-bV*2± (5.24 g, 37.9 mmol) 1 , 2-^7^-2-^f;i/7 
D/1> (3.97 mL, 37.9 mmol) £Jn*. s 4^»M^Lfeo ZLJfom*^mvxffi 

m%tftmmtfz.'&, ^ufcia^^ h;i/oi>T»u ^tB-fbi^ (4.03 g , 21.2 

mmol) §efiiitUHfeo 
84% 

APCIMS (m/z): 191 (M + H) + 

###114: 2- (3-S/^y-2-tf U^l/T^y) 

H?flE<Z>2 3—>7V t:US>> (1.07 g, 7.73 mmol) CD 1 , 4-^=*- 

V->mm (20 mL) fc. #JS£;*/>j»>A (1.60 g, 11.6 mmol) J]yy 
(0.93 mL, 15.4 mmol) <fe^n^, 7 Bm&D^Mmbfco BLj&m&Wffi&* Itt 
§J"JAW*7A^P7 h^77^-T3lt^U Wm&m (1.20g, 7.36 mmol) 

l«: 95% 

APCIMS (m/z): 164 (M + H) + 

###U5:4-[ (3-i/7/-2-tf'jy;V) 7^y^fM^>^?^> 
iRap: 81% 

APCIMS (m/z): 239 (M + H) + 

#^J16: l- (3-iy7'y-2-tru^;i/) 2^^ 
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(1) ^^^^^ XDfttob tN-tert-^h^->*;i/7f?-;i/t^.5i>> 
*/BV\ ##00 14 £ll#£LT4-tert-^h^>;&;i/**z:;i/- l - (3->>7y 

FABMS (m/z): 289 (M + H) + 

(2) (1) -e#£>ft3Mb-&$F (800 mg, 2.78 mmol) CD^y— ;i/ (20 mL) $M 
ts 4 MolAm^fbTfC^— W»ic^Se» (6.94 mL, 27.8 mmol) SciDiU Ml? 4. 5 

is?iaitJ*ufc^s fijfc*&*Sfiu 1- (3-^7V-2-fc:y^;io 

2«BS (822 mg, 3.15 mmol) *»fc 0 
APCIMS (m/z): 189 (M + H) + 

##0>J17:2-[ -N-^^br^ ^l^^^-N- 

mm-, fern® 

APCIMS (m/z): 191 (M + H) + 

#%0>J18: 2 -^nn-N-[2 - (5--hD-2-t:'J^7^) ^^JT 

TffJK©2-(2-^y>^;i/7$y)-5-^hnfc:i/$>> (1.05g, 5.76 mmol) 
<DiMi**\s> (20 mL) Mh'Jx^;V7^> (1.61 mL, 11.6 mmol) 
iz s WC^DP7"bWnU I* (0.51 mL, 6.40 mmol) Sira*. Mt!^ 

iRa(s : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)", 259 ( 37 C1M - H)' 
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##09 19: (R) -3 - lN-tert--7b*is*)]/tf-)l-l- (3-->TS-2 

(1) r|5Sg©2-^DD-3-->^y t!U^> (2.00 g, 14.4mmol) fcl, 4-2> 
^-^if- 8-Tif^^D[4, 5]t s *> (3.10 g, 21.6 mmol) £t?U^> (20 mL) 

3^;i/=8/lM/4) CtlSU 8- (3-^7/-2 -t:u^;v) -i 3 4-y 

-T1f^tfn[4 3 5 l^ft > (1.30 g, 5.31 mmol) &#fc 0 
h'^U^>®##: (1.30 g, 5.31 mmol) ^7*Hrh> (20 mL) fc*f|?U mWSSt (10 
mL) fcjnfcs Sit2^Wbfcc MfcMEESicU fiS^ibl<i?t^ h <J £A 

«SiE§Sb^ 1- (3-^>^y~2~^U^;V) -4-^-^rV 
t?^U^> (i.i6 g, 5.77 mmol) £#fco 
40% 

X H NME (CDC1 3 ) S(ppm): 8.38 (1H, dd, J = 4.8, 2,0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) -zn^ntzih^m (984 mg 3 4.89 mmol) HmmT>"E-^A (3.77g, 
48.9mmol) (18mL) ^T*?1^U T> A^TV tJ%d t K 'J F (307 
mg, 4.89 mmol) gMTC 2 mmmftVtz* «^^E@*U t#£n£g§ffi 
^7jci:^DD*;VAT-^Lfco tt^tifezkjf £ 2 mol/L-2»fb:>- h U t> Azfci&ft 

y*y;i/*^A*p v hy^yj— (^pd^a/si a=ioo/o~60/4o ; a 
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rnvftT^s^-Tfrbmrnotfy—j^toZ, wife*©) tti^u 4- 

(3-W-2-K'J^I/) b*^US?> (504 mg, 2.50 mmol) 

51% 

L H NMR (CDCI3) <5(ppm): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J= 7.6, 5.0 Hz), 4.42-4.24 ( 2H, m), 3.21-3.06 (2H, m), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) T^^tlfc-fb-^I (300mg, 1.48Bimol) hb KP7^> (6mL)Sc 
i§i$U *^Tv yu^mm^>^ (78 //L, 0.49 mmol) %hnZ, ^©££51$ 

mmnvtzo (68 0.49 mmol) %to%.t^ «£Mj±§* 

^ovF^77-f- (^^wm^tVi^O/^o-o/ioo) izxmmv, 4- (n 

-^>^;^^*;^7t?-;M3SN/) T^S-l- ( 3 — >7V - 2 -b <; i?Jl) 
b^U^> (150 mg, 0.43 mmol) 
IR*: 29% 

(4) (3) T^&tLfc^tl (150 mg, 0.43 mmol) §rFth*n77> (3 mL) 
fc«bs tert-^;V (103 mg, 0.47 mmol) &;5n;U ^?ST-3Bf 
m^ftVfzo £ *>ki4~i?*3-)\/T^; b'J^> (5.0 mg, 0.04 mmol) ££D;^ 4 
I^ra^Ufco «^MflEg*U ftfeftfeB^^U £^V#^A^nv 

(-N^-b->/P^7 t -;i/=90/10~70/30) fctllU 4- (N — l>i?;\s* 

y-2-bU^;V) b^.U^> (139 mg, 0.31 mmol) £f§fco 
72% 

l H NMR (CDC1 3 ) d(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H) + 

(5) (4) -Zi$t>tlfr'tb-&® (127 mg, 0.28 mniol) £:n.*/-;i/ (1 mL) ty=- h 
tfP77> (2 mL) izmmv, 1 0%^5^«7A-^f}i (12 mg, 50%-^zk) £fln 

m-sw**?*! b^mmmii lt^tIl^o ^^^jbe^su mwto (100 mg) 

&f#fco f»6*i;fc«?tt«& (100 mg) 4fhtFD77> (3 mL) fcgHBU (R) 
-4-M/^;^7y'J^> (44 mg, 0.34 mmol K 1- ( 3 ^l/T ^ J 
7°W)\s) - 3-x^-;V3b;i/7jfi?^ ^ FfflfiS (91 mg, 0.47mmol) s N-hKn^p 
^>yh'J7V-;i/ (56 mg, 0.42 mmol) £ifMbj*?-U> (2 mL) SJDiU ^ 

^hP^y-i— (i?DD*jl/A//^;- ;U=99/l~95/5) -cttssu (R) -3 
-{N-tert-^h^r^*;i/^;i/- [1- (3 —i/T S — 2 —\Z V - 4 - t! 

^^y}7 7 -b^-4-*;W^ ; e'i';i/^^V r i;^> (89 mg, 0.19mmpl) £ 

Jfc*: 68% 

<H NMR (CDClj) (ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 5.0Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)" 

(6) h »J y)V#uWmm&m (41 vl, 0.29 mmol) *3c*U (5) -C&bilfc 
fc&M (68 mg, 0.14 mmol) (23/^L, 0.29 mmol) (DlMfc* ? Is (1 
mL) £io*. N HfiSt!4^»Ufco $f>fch'j7MnMi;i (41//L) .4: 
t!U^>.(23^L) *jbn*. N 2I^Wbfco M«{d7jc^iD^s 8Wb.?< 3 s - uveas 

(^•y->/^3i^;i/=90/10~60/40) (R) -3-{N-tert-^h^r 

^>*;v^-;i/-[ i - _2-tru^;v) - 4 -b?^U s?;i/]7 5. y 
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4 V b Vjl (21 mg, 0.05 mmol) £*§fc 0 

JCT: 32X 

'H NMR (CDC1 3 ) <5(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (lfl, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8 Hz), 5.33 (1H, br s), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

##0)J2O:2- (3-->7?;-2-¥Vi?)]s) T^J^JVT^ > 2Mi 

(1) $I®2-^PD-3-^7yt:iJi;> (1.12 g, 8.09 nmiol) Ol, 4-i? 
**V>®Wl (10 mL) fc % $m±>Vt7& (1.12 g, 8.09 mmol) {2-7 
X^^=9-)V) *;w^>St tert-^;^^^;^ (1.53 mL, 9.70 mmol) £2jn;i, 
6 BSFsBflOg&il^ U ££lcN- (2-7^yx^) ^j;WU>^ tert-^;b 
Mir^ (0.38 mL, 2.41 mmol) *1NtL^ 3.5 B»MM^bfc 0 HJi&^^^^. 

^> iJ ij^ ;i/i3 7 A i' d y h ^7 7 -TiH U 3-i/7/-2- (2-!7* 
h^rS>*;i/^;i/^^y^n^-;i/) t?»;^> (1.51 g, 5.76 mmol) SSS^i^ffl 

t Itflfe. 
JRapE: 71% 

APCIMS (m/z): 263 (M + H) + 

(2) (1) -enbMtfc&m (0.92 g, 3.51 mmol) (DfflgL^fr (20 mL) 

fcs 4wA/im^M-Wm^)^WL (17.6 mL, 70.4 mmol) ^^J^X^ g$fiT?3B3 
H»Ufc 0 5«tfU Sffito&fe (0.83 g, 3.52 mmol) 

APCIMS (m/z): 163 (M + H) + 

###t|21:3- (3-*/!*; -2-\ZVV)\,T%;) 7D W5>. 2JS^m 
(1) N- {2-7*;^3-)V) *;wu>i tert-:7^;i/3i;*^;i,©ft;fo £ £ 

20 (1) i:»lt3-^7y-2- ( 3 - 7 h ^^;v^f-;i/T$ ^ 7u 
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JR*: 96% 

APCIMS (m/z): 277 (M + H) + 
(2) 3-^>7y-2- ( 2 - 7 h ^ri' *;i/^^;i/7 ^ y x^;i/) T5Vt?'j^> 

#%#]22 : 4-75 1 - (2-tr^^;V) fc^'J 

TUI£cD2-^DPe^^> (824 //L, 9.23 mmol) CD 1 , 4 (8 
mL)£ N KMbbUfrA (1.39 g, 10.1 mmol) SOTOn-ffc^^ -tert- ^jvitjjv 
*^7^e^'jy> (1.68 g, 8.39 mmol) *Jn*> 6ttHMnJN&ftUfc 0 MS 

(10 mL) tiHU mol/L SWbzfcjfc- 1,. 4-5?*-* 

V>m& (20 mL) ^P^TUfMST'lS^^bfeo WmbfefSfi^Si^ »S> 
fll£l£Bk&*# S — MzmMLfca BioRad AG (S»£tfR) 1 X-8<1 *>?kmu*?> 
*C#*tU «ffflE*«JE®5febTx ^ta^tJ (1.40 g 3 7.85 mmol) £#fco 
iRs£: 93% 

APCIMS (m/z): 179 (M + H) + 

tlll^fc bT##^J23a>k##«<Dte<g^ 

##M23 : 4 -7 5 - 1 - (2 -dr>> £^ U ^> 

IR*: 52% 

APCIMS (m/z): 228 (M + H) + 

##^24:4-^5.^-1- (2-3M*iMJ K^y$» 
iR*: 72% 
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APCIMS (m/z): 229 (M + H)* 

##0>J25 : 4 -T 5 y - 1 - ( 1 — f V^y 'J t!^ U ^ > 
W: 50% 

APCIMS (m/z): 228 (M + H) + 

#%0"J26 : 4-75/- 1- ( 5 -i/7>; - 2 - fcT U fcWj^> 
IK* : 54% 

APCIMS (m/z): 203 (M + H) + 

###127: 2-7^-2-^^;i/-N- ( 2 / U =.)\>) 7v¥»T$> 
2-&X2V*J*Wy (3.27 g, 20.0 mmol) fcs (4.15 g, 30.0 

mmol) XVI, 2 -^75 /- 2 -*^;i/rn;i> (3. 14 mL, 30.0 mmol) £#Q>ls 

MU £> ftfcBif ^'J*^l/*7A^DVh^77^- ( Chromatorex(^# 
ffittO NH, 7^>y^7% ^t>/^PD^A=3/l) fcTflMbs fflBfll&Kl 

(2.77 g, 12.8 mmol) &f#fc 0 
IR*: 64% 

*H NMR (DMSO-dJ <5(ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

WT©#%^28 S 29 N 30, 33, 34, 35 fcol^T&2 n P*/ U XDftt) 
Dfcs fttiS&*>\54 KMV\ ##01127 £IU^fcbT«iBfbl^£*§fco 

##09 31s 32, 36, 37l3Wr&6-^PP-=!3^nh y.;i/©ftfci> t x fctJiS 
ra/N5-f Kftffltv, ##0!l 13 J:mat:bT^lB<b^^#feo 
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#%0O28: 2-7^y-2-^;i/-N- (2-*yj;i/) 7*Dfcf;i/^^> 
203$ 

J H NMR (DMS0-d 6 ) d(ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J .= 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#^#J29 : 2 (l--fV^ij;i/) - 2 =• > 

. W: 56% • 

'H NMR (DMSO-de) (ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H 3 t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#^0130: 2-7^y-2-^^-N- (4-3MU;i/) 7*nbVl/7 , ^> 
JR*: 35% 

l E NMR (DMSO-de) <5(ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

###131 : 2 -7*;~2-*^))s-N- (2-£^-;v) rn tvi/^ =• > 
IR*: 10% 

*H NMR (DMSO-ds) d(ppm): 7.80 (1H, s), 7.57 (1H 3 d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 
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#%0|J32: -l-ti-fr- N- ( 5 h n - 2 - 1 >J3>;10 7P^b 

T 7 5. > 

»H NME. (DMSO-de) d(ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z) : 211 (M + H) + 

#%0!l33: 2 - 2 N- (2-^»j^;i/) 7DWl/7 5> 

iUm: 49% 

l H NME (DMS0-d 8 ) tf(ppm): 7.89 (2H 5 dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H)* 

#%#!I34 : 2 -7*5 J - 2 -**\>1>-N- ( 5 - h U y;]/^rtn * 2 - V V 
JR*: 44% 

*H NMR (DMS0-d B ) <5(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z): 234 (M ■+ B)* 

###035 : 2 -75 J -N- (3, 5 -V Z u D - 2 - If U -2-*?-)V7 
U^JVTX > 
IRJ*£: 52% 

APCIMS (m/z): 234 ( 3B C1 35 C1M + H) + , 236 ( 36 C1 37 C1M + H) + , 238 ( 37 C1 37 C1M + H) + 
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###J36: 2 -7^y-N- ( 5 -*;w*e-f;v- 2 - t: U -2-**-;i/^ 
»:54% 

*H NMR (DMS0-d B ) <? (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3,. 2.3 
Hz), 6.88 (IE, m), 6.53 <1H 3 d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

J]sT$ > 
JR^: 83% 

>H NMR (DMS0-d 6 ) S(ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
3.37 (5H, m), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

###|J38: [5 - (N, N-^ J tDV^Jl) -2- 

(1) 6-^DP-N, N-^^^l/^n^VT^ h* 

»6-^DD-3?>i (1.58 g, 10.0 mmol) ©THF (40 mL) gtthijx 
(2.09 mL, 15.0 mmol) s 50% *J*3-)VT^> (1.26 mL, 14.0 mmol), 
1 3 - [3- (N, N-^^l/T^y) 7DtJI/] *;i/5tf^-f FJtg 

K% (2.26 g, 11.0 mmol) £Jn;ts ^T15Btfl§Jft#b;fco aStt^Dn^l/A 

5^- (i'nDsivM) fcT^U 6-^PD-N, N-^^^;i/-n^>^ 
5; K (1.33 g, 7.20 mmol) £?#fc 0 
i&J*: 72% 
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(2) 2-^Db^^ij>o^t)t: (1) T?»&tifc6-^DD-N, N- 
^>^^j]y-n^>T^ H (1.33 g, 7.20 mmol) £/8w #%^J27^Hia{c: UTs « 
f&ffr&4& (934 mg, 3.95 mmol) ^#fc 0 
JW: 55% 

»H NMR (CDC1 3 ) <5(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s) 3 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 237 (M + H) + 

##W9: 2 -7^ y -N- (5-£nn-2-tU^;i>) -2-^WDt;i/ 

2, 5 -$>*pp (1.48 g, 10.0 mmol) C^V7nWl/xW5>. 

(1.92mL, U.OmmolX 1, 2-S?T$.S-2-*2-)V7UJl>(a.Uv&, t 30.0mmol) 
*iPAs 170°C-e5.5l©^iD^#bfco £j£M$ttEEiftJibT;M01 , 2-^T 

77^- (Chromatorex(2MaiSai) NH N 7 0 ^V>/WF&t^J]/=Z/l) 
CTtSIU »«3fl3-&4» (163 mg, 0.819 mmol) £*ffc 0 
JR*: 8% 

! H NMR (CDCI3) tf(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 3S C1M + H) + , 202 ( 37 C1M + H) + 

##$J40: 2-7^-2 -*^;V-N- ( 2 - fc! U ^ *J-)\,) 7*0^7^ > 

2, 5-^DDti;^>0^t){:2-tUv^> (2.00 g, 10.2 mmol) 
W #*$39fc|g#fcbT;WlBflj-&% (1.09 g, 3.34 mmol) £f#&o 
33% 

/H NMR (DMS0-d 6 ) <5(ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 
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5.33 (1H, t, J= 5.9 Hz), 2.85 (2H, d, J = 5. 9 Hz), 2.50 (2H, br s), 1.06 (6H, 
a). 

##0»J41: 2-:P^y-2-*^;i/-N- 7Dt!;V7*> 

(1) 2-^f;i/-2--hD-N- (2-f7V*'J;i/) 7DK;i/7^.>0M 
2-7^W-;v (5.00 g 3 50.0 nanol) s 2--ho7D^> (4.45 g, 50.0 

mmolX h U h> B (0.500 mL) (15 mL) fc|g#bfc«s AnfMsTF 

7?37%*;WU> (3.75 mL, 50.0 mmol) <&v$Tb£o ^cD^^MHf, — f& 
3»bfco ^231^ RJ»&M^?ii^ba®^^U*^;L'*^A^DV h^^^f — (^s 
**>/f»n:7\>l/=2/l~l/l) -C^bs aiB-fb^ (7.31 g, 36.2 mmol) 

IR*: 72% 

'H NME (CDC1 3 ) <5(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) t#?>tlfe2-^^-2--FD-N- (2-2-7>WJU) 

T5.> (2.00 g, 10.0 mmol) &&%tt (20 mLX — ;i/ (20 mL) tSiU' 

ittiJS (4.00 g, 61.5 mmol) £'J>b-f ofinxfco HSaKTf~«ai#bfc^ M 
JfotiLifi T)]/ts U tS fc & £ * T 28% T > ^ — 7* fcfln 2. N 2? d d A t? 4 ®tt fcB b 
fco^«W*«c«ftffiv^ >> M UaHB^b^d .69 g, 9. 83 mmol) 

l»: 98% 

J H NMR (CDCI3) tf(ppm): 7.41 (1H, m), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

##^J42: 2-^^y-2-^?-;l/-N- (1, 3, 4 -*7*J7^—)\s- 2 
)]/) 7DW^> 

2 -T%J- 1 , 3, 4-f7^7^ (25.0 g, 248 mmol X 2--FD7P, 
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(23.0 mL, 258 mmol) s h U h> B (2.00 mL) — ;v (20 mL) (c^fp 

Lfe^s MMTt37%*;i/Y'J> (20.0 mL, 267 mmol) SITbfeo^ffl^ 

bfttc:ffl<fcZ$&mtM.-(b7>^-$A7kmm (200 mL), (100 mL) fc 

»#U 60°Ct!^bOO3)--^-y^ • ts^^-X (Org. Synth.), H5#, 
855 MtfB«©m^ic^oTf#fetb^Mlfi-^A^ (40.0 g) £4>b-f o#Qx.£: 0 

7mm^7*i'*^t&m&, ■mmvmmfc'&m ae.&g, 97.7 mmol) £a-feig<i* 

W: 39% 

l H NME (CDCI3) d(ppm): 8.36 (1H, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

##$J43 : (5 -*/7 J -2-^7^^))],) - 2 ^-;i/7°D fcT 

(1) 2 -^D^^^vr-;u- 5 -*;i/4f- h 

^M¥9-l 6 9 7 4 8fcf3te©^Tf#fe^x^2-T^y^Ty-;i/-5-* 
h (875 mg, 7.00 mmol) £ 47%*^^ (14 mL), 7k (14 mL) izm 
iU MT-elil^t h U r>A (580 mg, 8.40 mmol) &7jc (7 mL) fcmffiLtcb 

(D&mThtzo mmm-c 5 #ng N 5o°ct- e B#seM#Lfcc Hj&$tfci»n?- 
7Xs ^j^mTjcm^hU^ATk^. t§inm^h'je7A7j<»-ejii^ 

m (1.05 g, 5.56 mmol) bT#feo 
JR*: 79% 

'H NMR (DMSO-dfi) d(ppm): 8.57 <1H, s). 

(2) (1) T-f§£tifc2 5 -#;V*"- h (955 mg, 5.05 
mmolX ^V7*D^xW*> (1.80 mL, 10.1 mmol) §1, 4-^^if> 
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(20eL) fciSU M?TT*1, 2-7 > *7-2-p<3Sn/7 , p/1> (1.10 mL, 10.1 
mmol) ^jljp^s UftSJfe^-M-feo 1/ 'J *>r";i/*^ A 7 Dx' 

h7^7-r- (7Pn*;bA/^*7-;i/=10/l) T!»8lU»KfoS«)(895mg, 4.57 
mmol) 
JRaps: 90% 

l HNMR (CDC1 8 ) dT(ppm): 7.64 (1H 3 s), 3.15 (2H 3 s) 3 1.21 (6H 3 s). 
APCIMS (m/z): 197 (M + H) + 

##0!]44: 2 -7^- 2 -*^;i/~N- (4-7i^V-2-^;>;;V) 7*D 
fcVI/T* 5. > 

( 1 ) 38 ( 1 ) tmffitt&'Z 2-7^7-4-7 irjt/^?y-;v (13.8 g 3 

50.0 mmol) «t b 2 2 h D-N- ( 4 -7 2 -?-T s J U;i>) 

-2-7D^l/?^> (6.21 g, 22.4 mmol) ^f#fe 0 
Jfc*: 45% 

Hm (DMSO-d,) d(ppm): 7.88-7.81 (3H, m), 7.40-7.34 (2H, m), 7.26 (1H 3 m) 3 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s 3 6H). 
(2) #%M38 (2) hmmttteT: 2-^f;L-2-- fp-N- ( 4-7 1- 

;i/-'2-fr;u;v) -2-7°ntvi/7^> (2.00 g 3 7.22 mmol) «fct)*siafla^te 

(827 mg, 3.35 mmol) ^ntzo 
JK*: 46% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.83 (2H 3 m), 7.55 (1H, m), 7.36 (2H 3 m), 7.27 (1H, 
s), 7.01 (1H 3 s) 3 3.18 (2B, d, J = 6.2 Hz), 1.02 (6H 3 s). 
APCIMS (m/z): 248 (M + H)* 

##M45 : 2 -7** >-N- [5- (N., N-^f;i/7^^1/*^;i/) -4- 

2 - 2 ^;i/7°D e;i/7^ > 

(1) 2-7*n^-5- (N, N-Pt&frT^ J - 4-^5^?- 7- 
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2-7*bT$. K - 4 5 - d >J K (2.56 g, 

10.1 mmol) £ THF (30 mL) fc$gj£U 3k^TT* 2 mol/L S^iM/T^ >-THF m 
m (20 mL, 40 mmol) tlTU. BSJftT? 30 #Haii#b;fc^ SJfciftfciSflJ:&H| 

tz'&, «^®^bfco (30 mLX (10 mL) £flQx. 30 ft 

l>AT?««bfc^ &J££@5feLfco SJ«!fc: 47%*fb*3RK (20 mL), 2-7"d/1 
(20 mL) SiB^x *^T-CM«K^- f U (723 mg, 10.5 mmol) %?k (10 
mL) fc^bfcfcO&iSrFUfco EHBK"T? 5 #Bk & 60"CT? 6 B#R8»#l,fco 

H^3^=4/l) tifiMSU «»a^^« (793 mg, 2.78 anol) ft»fc 0 
1RJ*£: 28% 

l H NMR (CDC1 3 ) tf(ppm): 2.84 (6H, s), 2.67 (3H, s). . 
(2) ###143 (2) £l^*SI&2r8re2-:/D^E-5- (N, N-^*^;i/:r * y 
*;i/#-;],) -4_^^ ;l/ ^^s/_ ;1/ (719^ 2.52 mmol) «fc t) aUB-fb^ (706 mg, 
2.42 mmol) £#& 0 
IR*: 96% 

l H NMR (GDC1 3 ) <5(ppm): 3.12 <2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H S s). 
APCIMS (m/z): 293 (M + H) + 

##01146 : 2-T^y-2-*?-;i/-N- (5-^f;i/-2-f TV'U^ rnbf 

(1) ###138 (1) i:RI«**attf 5 - ^WT^-;!/ (5.70g, 

50.0 mmol) <£ t> 2 --*3Vl/-N- ( 5 2 'J ;!✓) -2-^hP7"- 

(7.54 g, 35.1 mmol) 
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JRJfr: 70% 

*H NMR (CDC1 3 ) dim): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) ###138 (2) tmffiteftm-X:2-*3-)]s-N- ( 5 2 
U;i/) -2-^bD7DW^> (2.00 g, 9.30 mmol) Z^Wm^m (1.74 g, 
9.41 mmol) £?#fc 0 
JCT: 100% 

l H NMR (CDC1 3 ) d(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H)* 

##0047: 4-T5. ^-4 1 - (2 -tr^— ;i/) k^.»;s?> 

( 1 ) 3— n u» ^tWffF647639fc:fBia<0 4 -tert-^ h ^2/*;i/j}«— ^ J - 4 - 
^^;i/tf^'J^> (856 mg, 4.00 nunol) ©1, 4 -5** (16 mL) fc s 
&M%V$& (2.21 g, 16.0 mmol) fc2-^PDtr^^> (0.764 ml, 8.00 mmol) 

y -4-p<^;v- 1 - (2 ~^7^-ii/) t:^. yy>(i. 04 g, 3.55 mmol) * 

JR* : 89 % 

! H NMR (CDCI3) 5(ppm): 8.15 (1H, d, J = 1.4 Hz.), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H, ddd, J= 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) 4-tert-^h^r^>*;i//^-;i/7 > 5.y-4-^^;i/- 1 - ( 2 -tr^^V) 
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K^Ui>>(1.04g, 3.55 mol)©^^DD^^>^M (50 bL) £s &#Ts HJ 
7;i/tfnfijs& (50 iL) ^abfeo SiS»[%TOfi-e2l$ia«#Pbfco 

mxsTmztutmk*^* ;-)\stemMv» BioRad ag (araao i-i&<i*>-$m 

U-4-^f;i/- 1- {2-^*? -A,) fcf^ij$;> (623 mg, 3.24 mmol) 
JR*: 91% 

*H NMR (CDClj) tf(ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%0!I48 : 4 -7T ^ J ~ 4 -*$-JU— 1 - ( 2 - b* U ^ is—Jl) fcT^U ^ > 

( 1 ) 3-D lf#fjF647639 fciBiB© 4 -tert-^ h **/33)Vtfi-Jl>T 
^^;i/fcf^U^> (1.28 g, 6.0 mmol) CD 1 , 4-^*-9->S* (25 mL) fc s Jft 

V ij?A (4.15 g, 30.0 mmol) i: 5; i?> (2.06 g, 18.0 mmol) £ 

1/1) tliSU 4-tert~y f h^>iDj^=.)lT3,^-4-^^JV- 1- (2- 
3^-/10 t:^U^>i:5feSii&<D2-^DP^U ^S»fc«D»£4ftl (1.97 g) 

APCIMS (m/z): 293 (M + H) + 

*H NMR (CDC1 3 ) tf(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-^hdp->*;i/^-;i/^5.y-4-^^;i/- 1 - (2-t!'J^^ 
;i/) ij J?> t 2 - ^ D D K ij 5 J? >Ofi^«l (1.97 g) O^DH^^VgSt 
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(10 mL) iZs MTs hV7)V*u&& (10 mL) £MJLfco £j&ft%|gflft7 
2l$fflflH$Ujfc« Sj6J«&j|«UT»6,iX}feg|S*^^> > -;Hc^U BioRad AG 

jflSSx it^ii lt4-7^y-4 - ^ l - (2-try ;v) tw; 

(1.09 g, 5.68 nimol) £f#fc 0 
i»: 95% 

l H NMR (CBC1 3 ) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 1.65-1.55 (2H, m>, 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

. ##0!]49 : 4-7^ J -4-*?-Jl>~ 1 - (4-lfi; ^i^— f^U^> 

( 1 ) 3— n y;l#fF647639£i3f8©4 -tert-^h *is±i y - 4- 
pWl/t^U (1.28. g, 6.0 mmol) ©5" h t FD77>i« (25 mL) (3, yktt 
TTh U^^-;i/T^> (2.78 mL, 20.0 mmol) t 4 , 6 -s># d d tf 'J * *S> (1.79 
g, 12.0 mmol) £ia£ s ^T*l^#Ufco EJfcift£ii5fi& s 

"C*M8tU 4-tert-^h^^^;v^-;i/^,^y- 1 - ( 6 n d- 4 - 1 »; * 

-4-^^;i/t'^U^> (1.96 g, 6.00 mmol) Zntco 
*H NMR (CDC1 3 ) (5(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 
m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 
(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 327 ( 36 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-t^rt-7 p h^r^*;i/^;i'^^y-l- (6-^7DD-4-fcrU^ 

;V) -4-^^;v^-?.U^>(1.96g, 6mmol)cD^^y-;v^ (50mL) tr s 1 0% 
(1.00 g, BOJ^fO b¥m-7>T=-t7A (2.78 g, 60.0 mmol) 

T4-7^-4-^f;i/-l- (4-t'J^-;V) £^»>S>> (1.75 g, 6.00 
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mmol) 

JR*: 10054 

S H NMR (CDC1 3 ) S(ppm): 8.58 (lfl, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) f 

(3) 4-tert-^h^->>?7;i/^;i/^^y-4-^^;i/-l- (4-¥V ^ V— 
fc!-OJ^> (1.75 g, 6.00 mmol) C^DD^^>» (10 mL) fc s ?K^T, 

h'j7WPti domL) »iobfco Bij&m*mu&-z3mmmnisfc<> Btmwi 

$iitTH?>MS^;- ;H:SIU BioRadAG (gmffiM) l-X8-T^-> 
~ 4-*zf-)l- 1- ( 4 - tr V 5. t^U^> (1. 15 g, 6. 00 mmol) 

iRafS: 100% 

'HNMR (CDGI3) d(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4Hz), 3.83-3.70 (2H, m), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H)* 

###J50 : ~ 4-*3-)\,-l- (5- h ij 7MD^^;V-2-t'j^ 

(1) a — p ^7^fF647639tCliB«g©4-tert-7 > b^Sy*;i/^r:;i/7 7 ^ y - 4- 
,*^;i/fc^U^> (1.28 g, 6.0 mmol) ©1, 4-y*^>*tt (25 mL) £ s £fe 
BfcfrU^A (4.15 g, 30.0 mmol) 2 P n - 5 - h U 7;v^"P ^^;Vbf U i>> 
(1.79 g, 18.0 mmol) %in^.> llfeMltlfca SjSt^^fi^^^LTtl 
^^tSSSUfeo W^tLfc^^c^^Uii^^^A^PT h^^7^f — (^^e 
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3^-1- (5- h U7Mn^^-2-tU^) f^ij^> (1.64 g, 4.57 
mmol) £f#£ 0 

'H NMR (CDC1 3 ) (ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J =13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 

(2) 4-tert-^h^r^*;i/^-;V7'^y- 4-^5 L ;i/- 1 - ( 5 - h U y)],* 

p**7i/-2-Ky$w tr^Ui?> (1.64 g, 4.57 imol) o^dd^^ 
(10 mL) fc N *^Ts hVyjVJrumWl (10 mL) ^IjDUfco K^m^mm&X' 

mmuftLtco Bijfom*mmLTmbnfcmm*x.# ;~)vtz®m^ BioRad ag 

tt^lllU4-7^-4-/fjI/-l- (5- h Vy)\,*u*^)\,- 
\£iVS>> (1.15 g, 4.44 mmol) £f#fc 0 

lUm: 74% 

*H NMR (CDC1 3 ) d(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J= 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

£TF<E>##M51 S 52fc:&^Tfci\ 2 -^dd- 5 - h y 7;i/tn^?-;i/t y i?> 

###151 : 4-T^y - l - ( 5 -tuu- 2 -tr y s?;i/) - 4 -^;i/tr^y ^ 
> 

W: 23% 

l H NMR (DMSO-dg) tf(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 

138 



WO 02/051836 



PCT/JP01/11578 



s). 

APCIMS (m/z): 226 ( 36 C1M + H) + , 228 ( 37 C1M + H) + 

#%#"J52 : 4-7K;-4-*3-)]/- 1 - ( 2 — trg i^Jl/) fcT^iJ^> 
JR*: 53% 

*H NME (DMSO-ds) <5(ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

###J53 : 4-T^S -4-*?-)V- 1- (5-7x-;V-2 -tf>J^;V) f^Jj 

( 1 ) 3-D y 71^647639 (cfBfgcD 4 -tert-^ h ^r^*;b^-;i.^ * y - 4 ~ 
^^;i/tr^U^> (1.71 g, 8.00 mmol) ©1, 4 -i?;*-^;^^ (30 mL) fc, 
j^^U<>A (ll.lg, 80.0ramol) i:2, 5-^^n^Ehru^> (9.48 g, 40.0mmol) 

1/1) -e»«U 1- (5 -z?u^-2 -hTU^;iO -4-tert-:/h*:>:fc;i^- 

;i/7-^y-4-^^;nf^u^> (2.79 g, 7.59 mmol) £?#fco 

iR*: 94% 

J H NME (CDC1 3 ) tf(ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ("BrM + H) + , 372 ( 81 BrM + H) + 

(2) T^ym-mnrts Wm^V^A (13.4 mg, 0.060 mmol) s 
*7 • 7^ 'J*> • trKtifr - V^-x-t-I— (J.Am. Chem. Soc.) N 121^ 9550H 

(1999^) fcfB»©^-tert-^;i/s|-;b h tT7^-;b^7-f > (36.0^ 0.12 
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mmolK 7irMn>| (1.10 g, 9.0miol) s 7 y<fb# U £ A (1.04g, 18.0mmol) 
ill - (5 -4-tert-7*b^£;i/^-;i,:F* 7-4 
-^^;i/t^U^> (1.92 g, 5.19 mmol) CDig^tC, THF (6 mL) £/MT. ^ 
^T-l^#Ufeo «£^®Lfco ^#e»n^^^^U5by;i, 

*7A^D?^77^- [Chromatrex (g^Jg) NH S 7 ^ V i/ Ts 

7-4-^;i/- l - (5-7x - 2 - 1! u tr^y^> (i.86 g* 5.07 

mmol) £#fc 0 
«: 98% 

*H NMR (CDC1 S ). (5(ppm): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, a), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H) + 
(3) 4 -tert-7b**s*vvtf—jvy'$, 7 -4~^;i/- 1 - (5-7i^- 
2-\Z')i>J),) (1.86 g, 5.07 mmol }©y^DD^^>it (10 mL) 

fos %&T> hV7WT2Wmt (10 mL) £»Ufco £j^&IMA?3ll»Hat# 

Jgibt4-7^-4-^^l/-l- (5 -7zl-)1- 2 -tf »JS?;i/) tf^UJ *? 
> (1.25 g, 4.69 ■wl)-*flifc 0> 
93% 

l H NMR (CDC1 3 ) <5(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H) + 
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##0954 : 1 - ( 5 S - 2 - tf V i?)l>) - 4 -o^l/t^U 

(1) y;v^>mmmrf^ rftKP77> (200 mL) izmt^)^ a 

(1.0 mol/L THFvg*&, 100 mL, 100 mmol) ^jjQ^ s Wtl-^;i/-4-^ 
F> (11.1 mL, 60.0 mmol) CDTHFiM (100 mL) £ 3 O^tiTlts 'MT 

-th*P^^'J^> (12.8 g, 58.4 mmol) £f#fc 0 
iR*: 94% 

1 HNMR(CDC1 3 ) d(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H)* 

(2) 1 - 4 - xf ;v- 4 - 1 F D^ri/^iJ (12.8 g, 58.4 mmol) 

mL) $i»miTbts iiiTimufeo m.)&m*fr7kiz%ig, ^spu 
^^5 0 %7kM* u £ A7j<«-e p h i o fciati u^dd *;i/A -e 3 0ttm 

-l-^>$>;]/-4-:c*71/K"UJ$?i/ (14.3 g, 54.9 mmol) £?#fc 0 
ift^: 94% 

'HNMR (CDC1 3 ) <5(PPm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) 4-7*^)VT$. J r- 1 -^>^;i/-4-oi^;i/K^y (14.3 g, 54.9 
mmol) £6 mol/L (200iL) fc*j»UTx ?Mi§rt}£ 3 HSIjn*Wi«lbt:M* 
T-tfWlL 5 0 %7^mh± V U £ Azk«»-e p H i 2 IT^dd sM, AT? 3 

1 ~^>^-4-JL^;]/fc-^y^> (10.3 g, 47.2 mmol) 
iR^: 94% 

*H NMR (CDC1 3 ) d(ppm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J =11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J= 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) 4-^= 1 -^>^;i/-4-o:^;vfc:^y (10.3 g, 47.2 mmol) © 

^DD^PAgi (200 mL) fcs 2k?£Ts i?-tert-^;i/^^7— a}**— h (13.0mL, 
56.6 mmol) *j&D*^ » 6 ft&ME* S/ y * 

^;i/*^A^D^ h^^7-f — T?JB|»bTN 1 4 -tert- 

;V7}f-;VT^^-4-^;Vf^U^> (13.8 g, 43.3 mmol) %mtz 0 
U^: 94% 

*H NMR (CDClg) <5(ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J = 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H) + 

( 5 ) 1 4 -tert- 7 h )Vtf—J]/T 3. > - 4 -a^;i/ti'^ y V 

> (13.8 g, 43.3 mmol) <Dzc$ J — (90 mL) £ s 1 O %;^S>i>A-JfcJS 

(2.0 g, 50%^zk) ZtinZx, ?I^*^MffiT-e7k^»Ufco 2 BMiH^ 
®$££^l3tU ^^Mm®*LT4-tert-> r h^^*;i/^^;i/^5: y- 4-cc 
^7Hfiys>> (5.75 g, 25.2 mmol) £t#fco 
W: 94% 

'H NMR (CDC1,) (5(ppm): 4.30 (1H, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7;4 Hz). 

APCIMS (m/z): 229 (M + H) + 

(6) 4-tert-7 f h**/ij)]s#—j)/Ti;-4-^jlsK:^i)V > > (912 mg, 4.00 
mmol) ©1, 4-V**V>®m (20 mL) £ s if^frU^A (2.21 g, 16.0 mmol) 
£2-^PP-5— >7Vt:y^> (1.11 g, 8.00 mmol) £iP;L s lBfo^jlaftb 

feo fiMtiMfeS^ 7j<^jn^.-t^DD^;i/A-e3|i]ttii}Lfeo 

^ibfcott^ttfe^ig^i/ U*^;vpb^A^DV h^^^^f— T'3^SiU 4-tert 
-^h^r^*;i/^;i/^^ y- 1 - (5-^7V-2-fc?'J:W -4-^jPV 
n)V>(m mg, 2.93 mmol) £#fc Q 
IR^s : 50 % 

*H NMR (CDC1 3 ) tf(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J = 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) 4-tert-^ h 3r i> ^iJV-^—JVT^^ - 1 - (5 -*/TS >- 2 
-4-^?-;u^^U^> (970 mg, 2.93 mmol) ©1, 4-y#*V>mfa (5 mL) 
£x 2ktfTFs 4 mol/L^bTk^- 1 , 4-i?**y->mm (20 mL) £«LT, m. 
m-C 1 ^PWUfc 0 SM$ilLT§^tifeafitx^^-;vt^U BioRad 
AO (SKKi) l-X8-f *>$iWkl'y>%iUz.T^ «S7J1/* iJtiCLfc, SJ®«i 
^iiai^s ilt$il&LT4-75y-l- (5-^^y-2-h-';^;i/) -4- 
ac^t/fc^VS^ (487 mg, 2.12 mmol) *mtc<> 

72% 

1 HNHE(CDC1 3 ) tf(ppm): 8.38 (1H, d,'j=2.2Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

###155 : 4-T<S - 1 - (5 - S' TV - 2 - fcT U -4-7i^^U 

(1) HISWWOl/OTOSO (W001/07050) fcf3«<D4-tert~:7 h*i<*)\/tf-J)/7> 
^-4-7x-;i/^ijiJ> (l.llg, 4.0mmol) CD 1 , 4 (16 
mL) {c^ J%M*V*7& (2.21 g, 16.0 mmol) t 2 - £ d d - 5 J \* V V> 
(1.11 g, 8.00 mmol) £Jp* s 3 BIBJDaftfcifcbfco S**ft*fi*T?fi^ N ?k 

y-l- (5-^7V-2-Kyy;i/) -4-7i-;i/^iji?>i:»©2- 
^Dn-5-wei;i?>0l^i (1.90 g) £f#fc 0 

41 NMR (CDCla) tf(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 <5H, a), 6,66 (1H, d, J = 9.2 Hz), 4.95 (1H, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H, s). 

APCIMS (m/z): 379 (M + H) + 

(2) 4-tert-^h^r2x^j;b^n;j/T$y-l- ( 5 J - 2 - 1? U 
-4-y ^-)i\^^)i?>t2-^nu~5-i/TJ wyxDm&ya (1.90 g) 

©1, 4-Z?#3rV>mm (5 mL) {3, 4 molAffift»*jSR- 1 , 4-*J* 

*v->mm (20 mL) zmaaLT, Muvimmmn^tzo Rfo&*mmLx&e>ti 

tzmm*x.*;-J)s&®mU BioRad AG (SAM) 1-X8^>£&l^>ttj£ 
T^TM'Jtkbfeo SJt^tiUI, »«[*«ttlSLfco 
'J*WW7A^n7 yp^yj— TtffigU (5-^77-2 
~trU^;i/) -4-7izMAiJi;> (647 mg, 2.33 mmol) 
JR*: 58% 
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>H MR (CDC1 3 ) <5(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 9.5, 2.2. 
Hz), 7.45 (2H, m), 7.36 (2H, m), 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
,<2H,ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

#%#)J56 : ( 5 f> ^-fy)^-^- 2 - f U t»V) -2-* 

6-i?pnzn?->i^^ (3.42 g, 20.0 mmol) jv (20 mL) 

mmzV4V7UK))s^?-)\,7*y (4.18 mL, 24.0 mmoIX 1, 2-*J?^;-2 
-**»7°u^> (3.14 mL, 30.0 mmol) 80°C-e48H#^Mti^U^o EL 

MS§^'J*y;i/*7A^n'?h^77^- (Chromatorex(g^TOI) NH> 7 
^^.;>> Ts ^^>/Mj:?-;i,=5/1) ttHSU ^iB-m^t? (2.31 g, 10.3 
mmol) £f#;fco 
iRJ*£: 52% 

l H NMR (CDGlj) S(ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 
Hz), 6.40 (1H, d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

#%0!I57: 2-7$y-2-^^;i/-N- ( 5 *■)),- 2 - tr 7u tf;v 

2, U^XDf^t) Dt2-m-5 (1.72g, 

10.0 mmol) ^miZtmmUlL-zmm'it^ (678 mg, 3.78 mmol) &n 

JR*: 38% 
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*H NMR (CDC1 3 ) d(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

#^#!|58: 2 —y5.J—N— (5 - J V7°U¥)l- 2 - -2-*^)]s7 

(1) 2 - (6-^PD-3-br»;^) - 2 -7*D^iy— ;i/ 
6-?vn=.^3->m*^Jl' (1.72 g, 10.0 mmol) CDTHF (30 mL) ^fc-30°C 

T-3 mol/L mfc*?-)VW*is?7 2±-m$gm (7.33 mL, 22.0 mmol) £Jax.. 0°C 

SMffi@^u-c^^tifea^^^u^^;i/*vA^Dv vp^yj— (^pp*;i, 

A/^^y-;i^=40/l) £T)|*S£U 2- (6-^DD-3-tT«J^;i/) -2-/P 
/•\V — )V (1.71 g, 10.0 mmol) %mfco 

*H NMR (CDC1 3 ) S(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-r^y-N- (5-^ V7D^-2-tiJ^) - 2-^^-)py"T=t 

(l) r*m*>tifc2- (6-?nn-3-t'j^) -2 -rrp^y— ;i< (1.71 g, 

10.0 mmol) 5C1, 2-^^^y-2-^5 L ;i/rn7'?> (5.14 mL, 50.0 mmol) ^Jo 
*s 140°C-C72^KMil«tbfeo ^tt«*EE3HK& ^dp^^> s 2mol/L7jc 

^ > e? a «l« L Tf# £ y tWI/£ 7 A ^ 
p-?h^^7-f— (Chromatorex(^^*f!) NH N 7^^i;^>t n I^^^;i/) £T 
*ft@£U 2-^^y-N- (5-jV7°V^~)]'-2-¥Vi?)V) -2-*3-)V7 
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UiZJl,T$> (102 rag, 0.456 mmol) £f#fco 
5% 

'H NMR (CDC1 3 ) (5(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 
(3) (2) T'^f & tltz 2— N— ( 5 V/D^l/- 2 -try i>JU) - 
2-*?-)VzrW)\,TX> (102 mg, 0.456 mmol) <b*$J—)\, (4 mL) 

(631 mg, 10.0 mmol). 10% n^Vt>b,~mM (36 mg, 50%^ 7 Jc) 

^^y-;i/^MJ£©*tfe 0 tl^nfclit^^an^^x 2mol/L 7«ft± h 

istAT&mm, mm^BEm^Vrm^b^ (74 mg, 0.357 mmol) 
71% 

>H NMR (CDC1 3 ) <?(ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H 5 m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 

##00 59 : N-( 2 -7 2 -*;*VV j* 

N- (2-7*;x.3-)V) *;i//U>i tert-^;i/^^;b (770 mL, 4.85 
mmol) t h i;x^;i/7-^ > (811 .mL, 5.82 mmol) O^DD*;i/A (15 mL) mmz 
^Ml?2-df.y^U>^;v^-;ix i 7nU h* (1.03 g, 5.34 mmol) ©ypn*M 

(5mL) mm^m^o mmi-z 2iw«m w#«^7jc^s 

g^^DD^jl/A (18 mL) fc$&flpgu h'j7il/tOffS (18 mL) ^tQX, 
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(867 mg, 4.01 mol) §W«0ltbtifc o 
JR45: 83% 

APCIMS (m/z): 217 (M + H) + 

D U 59 bt#%#| 60 62 (Dih&^m 

it. 

APCIMS (m/z): 155 (M + H) f 

t 

#%0!l61 : N- (2-!F=; ^>X7-^ h* 

APCIMS. (m/z): 165 (M + H) f 

##01162: N- {2-TK^3u^)V) ^>-fc?>;*;i/*>:^ ]? 
APCIMS (m/z): 201 (M + H) + 

;i/*oy h'fr£> N ##09 59 fc|^fcbT##0iJ63a>e>##0iJ65 <JXb-6*4»fc« 
###163 : - 1 -^>y^;i/b*^.'J^> 

APCIMS (m/z): 205 (M + H)* 
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##00 64: 4 -7*5^-1 --P3^^;i/t?^y 
mm (m/z): 206 (M + H) + 

#%#!]65 : 4-7*5. J - 1 -^>-t? >*;i//fr-;i>t^ y 
APCIMS (m/z): 241 (M + fl) + 

##0iJ66: 2-7^-N- [5- (N, N-y^^;i/7^7M-;i/) -2-f 

(1) HM^F 98/40332 (W098/40332) fH«g© 2 D D fcf y ^ >- 5 
;i/^PUK (1.00 g, 4.72 mmol) £^ h t K P 7^ > (10 mL) IzmMU h'Jx 
^;i/T5> (657 ul) i3it>*^f;V7 5> (468 /^L, 5.19 mmol) £iO;U &fi 

-5- (N, N-^^^r^x^^^i/) tru^> (i.04 g, femm £#& 0 

(2) (1) ^ft&ttfefb-^ (900 mg, 4.09mmol) ©1, (4 
mL) \z s $kM-fyV$& (565 mg, 4.09 mmol ) s 1, 2 -S?7 5 J - 2 ^;i/7°p 

(643 mL, 6.13 mmol) £;&Q* S »jl^T> 4.5 StP^fl#bfeo WMW&WE. 
*3fiU mkVaZil, 4-^ **•£->( 80 mL)s ^*y~;i/(30 mL)-e«fe^bs 
ftfcilJft SHSflES* Is i/'JA 5 A ? p v h 7 -f - 

(Chromatorex(^^) NH s y V*/ \) WM^Jl/* & J — ;V = 24 /l) •£ 
*I«U *gfB-fb^(625 mg, 2.39 mmol) i&Sfiifti:LT#fc, 
«S$5: 56 % 

l HNMR (DMSO-de) tf(ppm) : 8.23 <1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), h02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

###|67: 2-^y-2-y^;v-N- [5- (tw; *? ; - 2- 

JR* : 65% 

APCIMS (m/z): 313 (M + H) + 

###0 68 : 2 — 7* 5. y — 2 -**-;i/-N- [5 - (1, 2, 3, 4-rh7th'n 
-fv*v U>-2--f;i/^;i/^;i/) -2-trysw] 7*Dtf;i/^^> 
###J 66 KilBK ^TOcD^t: * t> 5 >©<ftfc> D fc 1 , 2,3, 4 - 

*H NMR (DMSO-de) 5 (ppm) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 
Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

###!)69-l : 2-T$.;-2-*?-))s-N- ( 5 -^;i/*U ^ XJV^-JV- 2 -t: 

###0 69-2: 2 -T^y-2-p<5 L ;i/-N- [5- (1, 3 -^TV »J 3 --f 

(l)S^fF98/40332SBi^CD2-^DDt:u^>-5-^;i/^;i/^nU h* (254 
mg, 1.20 nmol)©^ h t h*D77> (5 mL) «?£lc:^;i/* y >(1.44 mu>l)$ fc\± 

3-^7y»jy>(1.44«)l) •kh , ;x^7'§> (167//L, 1.20 mmol) 
3^ 2.5^ffla#L^ 0i KjsSS^^jftjffiu f#5>tife^{C^DO^;i/A (9.6mL) 
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t^'J^fU^M^l/^Dijh- (2-3 mmol/g, 276 ms), # U tf-;i/f U ^> 
(264 mg) liDi, Mt- l»#b#:o lxS»&a3ffl& x MS£W=fcL*:o 
(2) H^^feiSfcl, 4-^^-^> (4.8 ml) 1, 2-^^y-2-^ 
^;i/7-D^> (101,uL, l.Ommol) , V t> A (164 mg, 1.2 mmol) £aD;U 

100 o CT2B^iD^ii^bfeo M^ft^nn^M (2.4 mL) t**S-JU 
(2.4mL)^Jnx.s itMbfeo Mt£^5fcU f#£ft£^SK^0n*;i/A (3.6mL) 
(3.6 mL) fciafcx *;i/$;v^U^^P> (1-2 mmol/g, 465 

mg) £ftn^ 2l&3fi#U l/^>$ilbtv ^DD*;i,A (2.4 mL) -e#fc#Ufc 0 

ifc^js : 76% 

'H NMR (CDC1 3 ) 5 (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-7 > $v>-2-**-;i/-N- [5- (1, 3-WJy>-3-fJWM=^) 
-2-try^;i/] 7°nt:;i/T$> 
iR* : 44% 

J H NME (CDClj) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##01170: 2-7?; - 2 -^;i/-N- [5- (N-^ =M/- O j*D 

Bl^ffF 98/40332 (W098/40332) 13®© 2-*DD^yy>-5 
nUK (254 mg, 1.20 mmol)©^ h fc K n 7^ > (5 mL) Mm&lzN-* O 
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-*5M,fc FiP*is)),7$>-l&miM (140mg, 1.44mmol) £ h V^JUT * > (334 

ui, 2.4o mmoi) &jnx s ^T*^^Lfe 0 &.j&m-&m*mmhs ^^titzm 

*^>/i»^l/ = 5/l) (CT#stMU 2-^DD-5- ( N _^^;y_0-p<^ 

KP^ri/T= ^;i/^;i/bf (177mg) *nit 0 

1, 4-^*-y-> (4mL) ±ET?»&ftfc*U (175 mg, 0.740 

mmol) fcl, 2-^7U-2-^?-jl/7 , D/'!> (133,aL, 1.26 mmol K &gbb U 
£A (152mg, 1.10 mmol) ftJn^ 100°Ctf 16 «HHflBPLfco U 

;i/A~*pn*;uA/**y~;i,=93/7) T*MU «I3^tJ (166 mg) 
W: 78% 

'H NMR (CDC1 3 ) 6(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H 3 d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

##$]70 tmU<DfimiZ& Ds 2-^DD-5- (N-^PrTphVlz-N-^ 
^■;i'7'^y^;v*-;b) tfUt?> (230 mg, 0.933 mmol) Hfi^mm^m (275 mg) 

JR*: 98% 

J H NMR (CDC1 3 ) 6(ppm): 8.48 (1H, d, J = 2.3Hz), 7.72 (1H, dd, J = 8.9, 2.3Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 <1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): -298 (M + H) f 
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#%0|J72: {5- [N- (2-t FD^>if;v) -N-^;|, 

#%#I70 ^^®^{Cj:t), 2-^DD-5- [N— ( 2 — t N*P^^o:^;i/) 
-N-^f;i/7^W-;i/]tiji;> (250mg, 1.00iMol)^&M3<b^ (300 

Eg) £?#fco 

J» : 99% 

>H NMR (DMSO-de) (5 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H) f 

##^J70 tmm<D^mizXD, 2-^nn-5- (N—>ry ^^;i/-N-^^ 
J17*;ZJV*-)},) fcfUi?> (169 mg, 0.688 mmol) ti^Um<h<&m (70 mg) £ 
mco 

mm : 34% 

*H NMR (CDC1 3 ) 6(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

#€#0 74: [5- (N — <.>is)]s-?K J XJV^—)l) -2-t^D 

###i66 izmmhmmox&iz & d t-kt^ ><D^t> ^{3^>^t'^>^ 
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m NMR (DMSO-cU 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

75 : 2-Ti* y-2-p<^;i,-N- [5- (N-^^;UT$ ; X)V*-Jl) 

-2-tru^;i/] 7uv)),7^> 

JR* : 59% 

*H NMR (DMSO-dJ 6 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 



#%0>J76: 2-7^y-2-*^-j]y~N- [5- (N-7 ^-)V7Z J 
: 62^ 

l H NMR (DMSO-dJ 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H) + 

###177: 2-^y-N-{5-[N-(2-t KD^^;i/7$y)^j^r;i/] 
- 2 - 1 >; 2 - * f;i/7D t?;vT ^ > 
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i&2|5 : 30% 

J H NME (DMSO-de) 5 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), 2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)" 

78 : 2 -7$S-N-(5 -^7 7 t^f 2 - 1 U ^1/) - 2 - ^ f;i/7 

66 izmm. t mwxoxmiz & t> j-jit >&ttt> iz 30% 7 

»: 77% 

*H NMR (DMS0-d 6 ) 8(ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (lH,'m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + 

###179: 2-7 5. J -N- [5- (N -^)V7 X J J*;i/*~;v) -2 -If \}*> 

0^mse iim^cD^mz^io^ 2-^Dn-5-(N-x^i/7^^v*-;i/) 

tU^> (660 mg, 2.99 mmol)^?b^SBcD<b-&i5 (313 mg) £#fc 0 
JR* : 38% • 

l H NMR (CDC1 3 ) 6 (ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) f 
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ZfcflK [^-^•^•tf-tf-y^ h ij- (j. org. Chem.)s 57# N 

6071 H (1992 *£)] fclB^CD^fcl^oT^bfe 1 - (7U^?;i/) $/^D^ 
D£;i/7>3> (250 ag, 2.00minol) ^^-iHigiU BioRadAG(g 

mmm.)i~is^^>^\y^y (6.og) ^mxy^-^vtc^ ^ibfeo 

2-^PD-5-^ fcTU^> (139 mg, l.OOmmol), «»*r;^ A ( 2 76 
mg, 2.00mmol) N 1 3 4-^sMM*-> (2mL) «iW*iP«Wi«Tx -lftSJ»$*fc 0 

. ^ -^ = 100/1-20/1) T?*«U «flBfl3^tt (70.0 mg, 0.372 mmol) £?#fc 0 
JR*: 37% 

*H XHR (CDC1 3 ) <5(ppjn): 8.35 (1H, d, J = 1.9 Hz), 7.55 (1H, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6 Hz), 5.39 (1H, a), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCIMS (m/z): 189 (M + H)* 

#^09 81: 1- C(5-f>^y \zijx>-2-J)17$;) i/?ti^>3-)l 

(1)1- (7^^^f;v) is?u^y?-;]/y*z, 2iMMiM. 

N- (^7x^MfV» 7^7t h^h (5.00 g, 22.7 mmol) t 1 , 
4-^^D ; &^> (5.88 g, 27.3 mmol) © h;i/:c> (10 ml) »»§^>S?;i/h 
Uoi^;1/^>^-i>a^d y p (500 mg, 2.20 mmol) £ 50%MBMhi- b V&A&m 
* (18.2 g, 22.7 mmol) ©S^fc*J«rFT?i»TbTj&D*fco fifi-ff— «a*»b& 

B»x?;b=i/i) i?»«u 1 -S/tv - i- [n— (s^oi-^^uy) 

^] ^#D^>^>£THF (200 ml) fc«»U 2 mol/L (4 ml) ^Jn^^ST? 
b fc 0 * d D sM/ AT" 2 \s\m& b fe^s tKS * mm b ( 1 . 58 g) 
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(200 bL) fcjftWU -St<fba& (270 mg), «HSK'(5.35inL) 
**^.**T (50psiX 36 e C-C-^Sii&^i±feo <te9-f h§i»Ji:tTSM 

(1.21 g, 6.44 mqoI) £f#fc 0 
IR*: 28% 

l HMR (D 2 0) tf(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 
( 2 ) #%$| 80 fcEWfctfiSfc J; D##0j 81 ( 1 ) T^/*Lfc 1 - CPS y 
^>^D^>^-;i/T^> 2%R& (2.07 g, 10.7mmol) «fc »>#SBfll6*l (1.21 g, 5.58 
mmol) bfco 
52% 

J H NME (CDC1 3 ) <5(ppm): 8,35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2. 
Hz), 6.41 (1H, d, J = 8.9Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

&mmSZ: 2- [ 5-^7/ J ^ > - 2 Jl/7 U ] 7 7V^>*>~ 
2 — T;V7'^> 

(1) 2- (7§/^W -2-7>7^$ > 2£&$ ' 
^3zlit-^>#%^J 85 2:NI««:^7?2 -T^*v>^y> (3. 00 g, 20.0 mmol) «fc 

&»l3fb'&*& (3.23 g, 11.2 mmol) 
JR*: 56% 

l H NME (D 2 0) tf(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H) + 

( 2 ) #^#| 80 i: ISSIfc2r$S £ D ±|Btf b fe 2 - ( r ^ ^ ) - 2 - T 
Pvisfj-r^ 2ffi&£(1.27g, 5.00mmol)ct t>SiB4b^(928 mg, 3.29mmol)- 
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66% 

l H NMR (CDC1 3 ) 6 (ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, ■). 
APCIMS (m/z): 283 (M +. H) + 

##0!J 83 : 1 - [5 -isTJ f>J *J>- 2 -J JVT K Si * ^.U^f-jy 
7 % > 

(1) l- $/^D^-^^;i/>s.> 2tgmM ■ 

85 tmm^^X->^p^^S > (10.1 g, 80.0 mmol) £D 
^IB-ffci^ (3.01 g, 13.1 mmol) &i^$L£o 
i»: 16% 

'HNMR (D 2 0) (5 (ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) + 

(2) ##^J80 i:fl^^{c:J:t»±IB-e^bfe 1 - (^^y^^-;v) s^p^ 
^^7-^> 2mmm (1.15g, 5.00 mmol) £D«fB4bi§rtJ (1-01 g, 0.390 mmol) 

I»: 78% 

l H NMR (CDC1 3 ) <5(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 8.8, 1.8 
Hz), 6.56 (1H, d, J = 8.8 Hz), 6.31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, ■). 
APCIMS (m/z): 259 (M + H) + 

###184: 1- t(5-i/7S WV>-2-j)V7^;) 'stu^^T 

(i) l- (7^y^f;i/) ^p^ji/7^> 2mmm 

$ki&?%^%m 85 tmm^^^^vy^J > (5.00 g, 71.4 mmol) 
m<h^m (5.14 g, 29.5 mmol) £i^£Lfco 
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41% 

'HNMR (D 2 0) (5(ppm): 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 <2H, m). 
APCIMS (m/z): 101 (M + H) + 

(2)##^j85 (2) £®mttm&&b±mT^mi.tzi - ^ 

*U7?-JUT$. > 2iMig(865mg, 5.00iDinol) J; t) «g Bff5««» (497 mg, 2.45 mmol) 
ifc^: 49% 

»H NMR (CDC1 3 ) d(ppm): 8.37 <1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44 (Iff, d, J = 8.9Hz), 5.67 (1H, br s), 3.49 (2H, d, J=5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (m/z): 203 (M + H) + 

#%#I85: 1- [(5->>^y tru^>-2--<;i/T^y) >>^n^i/;v 

(1) 1- (7*;*3~)v) *s->7u^is)V7$.> 2mmm. 

i/^n-\^-y-y> (9.80 g, lOOmmolX mihTls^-^ A (10.6 g, 200 mmol X 
N >^>ftt h 'J (4.90 g, 100 mmol), 28%7>^-T7k (20 ml) J - 

;w (i80mL)s 7ic (100 mi) ^^«?u 5o°ce 3 mm£ijfc$ittc 0 ^mm^mamm 

4 mol/L ii<fci7jc^- 1, 4-^^it>^'(50mL) » 4Cf«5St' 
bfco (400 mL) fc*i$?b=iHb&& (1.00 g, 4.41 mmolX 

$1^$! (20 mL) £fla£7.MiiT (50 psiX 36 0 C-e-Bfc^J5S2-£*:o -fe^-f 

*»S>if«§iiU »gBfl?&4& (7.28 g, 36.0 mmol) £?#fc 0 
JR*: 36% 

l HNMR (D 2 0) d(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (m/z): 129 (M + H) + 
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(2) ±IBT'^Ufel- i/^D^i/^7^> 21fiS (1.00 

g, 5.00 mmol) £ >> — ;t/fc$M b BioRad AG (S@f$iiQ 1-X8 -OrVSm^V 
y (14 g) SM7'J- fbbfc^Mbfco 6^%^^ 2-^PD-5— >7* 
^trU^> (695 mg, 5.00 mmol X N, N-SM V7d bVl/^^T^ > (1 mL\ 
1, 4-^s}-^> (20 mL) ^in^Mjg^T> — i&SJfo£i*#:o 

U iJff^ti 5A^dy)«777^-(^pd a/.* ^ y — ;i/=l00/l 
-6/1) fill, ^iB<ffr^J (916 mg, 3.97 mmol) 
l»: 79% 

*H NMR (GDC1 3 ) 3(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (m/z): 231 (M + H) + 

###186 : 2 1 - (4-^hn7-'j;) - 2 -7n t>7^ > 

4-:7;M-p- h p^>-g> (2.12mL, 20.0mmol) <£> 1 , 4-^^-y-> (20mL) 
tits j^^ftU^A (3.04 g, 22.0 mmol) ##1, 2 -i^T^ ^ - 2 -pWl/lT 
n/l> (4.19 mL, 40.0 mmol) *M5s 3 BtfgJDi&M^bfco &Jfo$t£iIifii bT*£ 
m*ffimmtfr'&, £bfcffl^il£h;v^>-e&^u ;flifB-fb^ (4.42 g, 20.0 

1 

mmol) laMFatLTffe, 

'HNMR (DMSO-dJ tf(ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H) f 

###187: 1-T— Uy-2-^^;i/-2-rntf;i/T^> 
(1) l-7^ijy-2-^^-2--hD7D;t> 

T— UX9.11 mL, 100 mmol)©*^./— ;v (30 mL) iit:2 -r hD7P;^> 
(8.98 mL, 100 mmol), h U h > B (0.500 mL) mnXTzo Mi§r«;&n»8ftb& 
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#£37% (7.49 mL, 100 mmol) £?TFU if &fc7IJ#IH8i#l,&#fc;&D 

^ ^stt 1 u s - 2 2 h d run 

> (13.0 g, 67.0 mmol) %f§fc c 
JR*: 67% 

(2) (1) ^#fel-Trnjy-2-^5 L ;i/-2-r:hDrD^> (2.00 g, 10.3 
mmol) (20 mL), fflfttt (20 mL) tft^««fc N 0"CT?ffit&5fc (4.00 g, 

61.5 mmol) ^Jn^s £$&-C2B#Hg»#Lfco -fe^ hft«a«&iWiib"rSJfe*ft5 

£fln;i> n d *;i/Af}|tfi l fc* #HM ^MM^ ^> £ a 

MffiTM*W*bT^fB<b-a^J (1.59 g, 9.68 mmol) £#fc 0 
W: 94% 

l H NMR (DMSO-dj) d(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, t, J =.5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

##M88: 1- (4-i/7/7-'jy) -2-^^;i/-2-7DWl/7^> 

4-:7;M-p- hP-^>-1? ><2>f^£>t)k:4 -yfrJrvoV— h g;i/ (2.42 g, 
20.0 mmol) Sflflx i^t 'J A 7 A ^ D 7 > ^7 7 - (Chromatorex(^ 

ffiffiM) NH> ^i*>/^PP*;i/A=2/l) ^fiMKfbfcJWttfck # 

^M86*kW*cz>iif^t:T#t3Yb^«& (456 mg, 2.40 mmol) £#fc 0 
12% 

l H NMR (DMSO-dg) <5(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93. (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z): 190 (M + H)* 

#%$]89: 1- (p-T*— ^^y) -2-/5 L ;V-2-7P^V7$> 
T-V><pfct>*)\z.v--T-i/y> (6.15 g, 50.0 mmol) ##W7t|m 
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ffiteLxmmit'&m (3.80 g, 28.4 mmol) £^fc 0 
UK*: 2OT28X 

'H NME (CDCI3) S(ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 <3H, s), 3.08 (2H 3 s), 1.28 (6H, s). 
APCIMS (m/z): 195 (M + H) + 

###190: 1- [4- (N, N-iS*?-)\/7$ SX}],*-)],) -2-* 
f-JU- 2 - 7*p \f)]/T K > 

(1) 4-7jv*u-i - (n, 

4-7;i/^D^>^>^;i/^-;i/^D^-r h* (1.95 g, 10.0 mmol) ©THF (40 mL) 
S&ifcfc h 5 > (2.09 mL, 15.0 mmolX 50ft ?-)VT ^ >7j<« (1.26 

mL, 14.0 mmol) *MLTJD^.> I^MjSt?20^^«|#b^:o RS^L^Wt^J^^ 

SbT4-7^D-l - (N, N-i;^^7^XM-;b) ^>^f> (2.03g, 
10.0 mmol) 

(2) (l) T?ftfe4-^;v^-D- l - (N, N-^y^;bT^y^;v^^;i/) ^> 
■£> (2.03 g, 10.0 mmol) tJ?^y7DWHW*> (2.26 mL, 13.0mmolX 
1, 2-^7^- 2-^^V7*d;^ (3.14 mL, 30.0 mmol) £fln;i s 170°Clrl0 

. (Chrcnnatorex(»»lS«) ML, 7*^>»;^T N a^>/^dp$M = 1/1) fct 
HHRU *IBfb-&ftl.(956 mg, 3.52 mmol) £#fc 0 
35% 

J H NMR (CDC1 3 ) d(ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J =9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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7'-U>©ffit>Dfe:4-^^-;^*7'=u > (1.55 jdL, 12.5 mmol) & 

#187(1) i:iHfcbT2-^^;i/-l- (4-^f;v^t7-'jy) - 2 -= h 
D7d;^ (1.44 g, 12.0 mnol) &f#fc 0 
48% 

(2) 1 — 7— x ) J — 2 2 -— hP7n;i>©ftt)D(c2-^f;t/- 1 
- (4-*?-)V3-#7-V J) - 2-— hD^nrO (700mg, 2.91mmol) 
MCJ'iJAm^nv h^7 7-f- (Chromatorex(g^a) NHs 
>;^7\ ^>/7DD^A=2/l) CTi^lfeWi, ###)87 (2) tm 

m^hxmmih^m (510 mg, 2.42 mmoi) &mzo 

W: 83% 

^WflKCDPlj) <y(ppm): 7.20 (2H, d, J = 8.8 Hz), 6.59 <2H, d, J = 8.8 Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H) + 

###>J92: 2-^5 L ;i/-l- (p-h;i/^f^y) - 2-7nt:;v7^> 

7^)Ji/Oftb!)tp-bMy> (1.07 g, 10.0 mmol) %m\\ JWftfcS/yjb 
>f)\>-h=r A^DV^77-f- (Chromatorex(^0MO NH N 7 V $/'y 2^7% 'sdr 
■y->/»K^^;V = 5/l) CTWfibfcJBWttN #%0»J87£: t bT«g&fb-^%l(500 
mg, 2.80 mmol) £?#fc 0 
iRJ*£: 2©P£28% 

l H NMR (CDC1 3 ) d(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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##$J93 : 1- (4 -*#y )]/?— yy) - 2 2 -7°D t:;i/T 

(1) 1- (4-^£>*;i/*-;i/:p- ijy) - 2 2 h n 7'n/t> 
#%Wi (l) -eff^ns 2-^<^;v- l - -2- 

- hD7D;^ (650 mg, 2.70 mmol) 0i?DD$W (25 mL) ^fc0 o CT-70% 
^-^OPMlfi (1.53 g, 6.22 mmol) m\i?Ls ^T*lB^M#Ufco MJfo 

(2) l-?'-Uy-2-^5 : -;i/-2-r:hnrD^->0^i9{c: (i) T-#fc^ 

###187 (2) ^^{CbTTOYb-^ (161 mg, 0.664 mmol) 
W: 2mPf25% 

'HNMR (CDC1 3 ) tf(ppm): 7.68 (2H, d, J = 8.6Hz), 6.65 <2H, d, J = 8.6Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

##$194: 2-^^-;i/-l- (4-tDiJi?-;^M_;i/7-'j;) -2-yv 

>©f^t)!3^fc:p Ui?> (1.09 mL, 13.0 mmol) ##$|90 
^TOfcbT^IB'fb-^t) (416 mg, 1.40 mmol) £*#fco 
W: 2|SPfl4% 

^NMMCDCL,) <5-(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8. 9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br's), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H) + 

##$J95: 1- [4- (N, N-^cx^Vt-* y*;b*-;v) 7njy] -2 
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^^^;i/T^>Oftt)t)^^ai^;i/7'^> (l r 34 mL, 13.0 mmol) 

^mtmn^hxmt^^m a. 19 mg, 3.97 mmoi) &#fc 0 

'H NMR (CDCI3) d(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s),. 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

##151196: 1- (4-7MD7rijy) - 2-^^-2-^^1/7^ 

(1) 1- (4-7;wn7z"jy) -2-^^;i/-2-— h&7°n^> 
?-'J>0W!3l:4-7^D7-'J> (2.84 mL, 30.0 mmol) ## 

#187(1) tTOiUl- (4-7Mn7-'jy) -2 -^^l/-2--hn 
7*d^> (4.04 g, 19.0 mmol) £f#fco 
JR*: 64% 

'H NMR (CDC1 3 ) 5(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)" 

(2) (l) -eHfcl- (4-7;viD7-'j;) -2-^;t/-2-^hn:rrm 
> (2.12g, lO.Ommol) <9**y-;i/ (15mLX zk (15 mL) (1.00 
mL, 12.0 mmol) N - tft7>t'=!> A (1.34 g, 25.0 mmol). 3"— • */>-tz 
^— X (Org. Synth. K H5#, 855J|fcfB«<Ol«»fefc^-3"C#e>tL-*aglB-ffl^ 
£ (3.28 g, 50.0 mmol) **n^.> Sn^S^bfco ^m^&ll^lHI^ 2I3IHI&K: 

(1.00 mL, 12.0 mmol) ^Jn^. s ^^M^iim^MWfeo -fe^-f h 

#e.tbfea^fcT> : t-72K%ip^ s 7jcjf^^DD^;i/Atambfeo 4tfM&tt 

zfcffiESft v ^ £ a TttSM&s «BET««E § b T«f B'fb^ ( 1 . 20 g, 6 . 58 mmol ) 
i«: 66% " ' 
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>H NME (CDCI3) tf(ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, m), 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H) + 

###)J97: (4-^DD-l-7^7^;i/) _ 2 -^^-;i / ^n 

1, 4-^DD7^7i?> (1.99 g, lO.Ommol) ©tT'J^> (lOmL) 
1, 2-^7>y-2-^f;i/7 , P^> (3.14 niL, 30.0 mmol) £iD;U 7B#KM 
iimbfco 2w>l/h7kMibj- b U ^Azfc^g^iP^., zfcjf 

*Lfeo i# nfe^is ^ u a^ji/* 7 a ^ d t b ^7 7 - (mwkk/*t>;— 

= 15/1; «Ati7DD*M : ^7'> ; e-7'7jc = 10:l 3 v/v f#£ 
ftfc#HWi) ttlMU JffEYbi^ (2.22 g, 8.85 mmol) 
W: 89% 

'H NME (CDCI3) 6(ppm): 8.18-8.13 (1H, m) 3 7.91-7.81 (3H, m), 6.14 (1H, t, J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 35 C1M + H) + , 253 ( 37 C1M + H) + 

#%0>J98: 2 -p<^;i/-N- ( 1 - 7 $ 7 V—)V) 7Dt;i/7 5> 

#^J97^f#$,^fe2 -T'^y-N- (4-^PD-l-7^7^-;V) -2- 
*3-JiywjVT$ > (1.00 g, 3.99 mmol) (DJfS—Jl (20 ml) tefSLlz^Wtr 
>^-<?A (5.03 g, 79.8 mmol) s 10% *Jt> K-^M (50%^2k, 300 mg) £ 

TUmb&W (830 mg, 3.84 mmol) 
W: 96% 
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*H NMR (CDCI3) £(ppm): 8.90 (1H, s), 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

##0!|99 : 2 -75 J- 2 -*^JV-N- ( 3 - fcf U ^n;i/) t*d * > 

§1^^1^97/24124 (W097/24124) fcfSffc® 3 — ^ n b t? U (770 mg, 6. 70 
mmol) fc N 1, 2-^7^-2-^^;1/7d;^> (1.39 mL, 13.5 mmol) i:N, 
N-^V7Dlf;i/x^7^ (3.48 mL, 20.0 mmol) §JP^, 170°C^1^M^ 

[Chromatrex ■ (SHftSftgl) NH N :7:$^>U->7\ g£@£x^;i/~g1^:n^/^ #y — 

^=9/1] nmmv, mtm&<m ms mg, 5.71 mmoi) *mtz 0 

: S5% 

l H NMR (CDCI3) <5(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H) + 

##00100: 2-7^y-2-^^;i/-N- ( 4 - fcT V K *?— )]>) yu\^JVTS.> 

(1) 1, 2-i?7*y-2-^?-;i/rn;b (2.59 mL, 25 mmol) CDTHF (50 mL) 
&mz< RgSLjt}V$A (4. 14 g, 30.0 mmol) 4, 6-^^DntT'J^> (2.55 
g, 17.0 mmol) &JD*. S ^&T-lH&»b;fco £jfc*ft*$8«^ a*ift*$ftJ6b-Of& 
fetifeSISftS/ U D-e h 7 -f — [Chromatrex (£&]&#0 NH, 

;i/=9/i] T?«f*iu 2-7^y 
-N-(6-^DD-4-tTU ^ ^-;V) - 2 -^^/D t;i/7^> (2.58 g, 12.8 
mmol) %Wtz 0 

l HNMR (CDC1 3 ) d(ppm): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 

1.23 (2H, t>r s), 1.18 (6H, s). 

APCIMS (m/z): 201 ( 35 C1M + H) + , 203 ( 37 C1M + H)* 
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(2) (6-?nu-4~¥V s.v~)\,t$;) -2-^9^7- 

Dtf;i/7'^> (2.58 g s 12.8 mmol) <D^$ J — )V^m (50 mL) fc: N I0%v>1^ye7 
A-lft* (50%^7k, 1.00 g) (8.20 g, 130 mmol) ^JnxTx 

4«FfflSn*Wi«Eb&o KJ&«&gfi**e£*frbTttSS^ «**«»UT#6n*: 

^'J*y;i/*7A^D?f^77^ [Chromatrex (SflbAW) MHx 7 ^ 
U^T. fflJKx^;wiS^Kx^-;i//^^^— ;i/=9/l] fISU »fB<b-&«l (2.03 

g, 12.3 mmol) £*§fc 0 

JR#: 49% 

*H NMR (CDCl a ) <5(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, a), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCIMS (m/z): 167 (M + H) + 

##01101: 2-7=LJ-N- (5-^^^;V*^-2-^jy;i/) -2-*^ 

1, 2-i>T^y-2-p<5 L ;L'7"n>'l> (1.66 mL, 16.0 mmol) 01, 
*V->mm (20 ml) fc N jHKAU^A (2.76 g, 20.0 mmol) &OTJa£Iii£b£2 
-^DD-5-^^>^;i/3jKx;i/t:U^> (8.00 mmol) £Sn;L, 8B#ltg;&n*ft»«Eb 

fee s^i^ia^f^Ltism M*Mb^o ft&«ifca»*s/y*^ 

4 — [Chromatrex (S&j&fg) NH S 7 5>$/»;S/7% HF^x 
^HBttx^^y-^aO/l] tMU SUBfls^fe (1.94 g, 8.00 mmol) 

Ifc*: 50% 

A H NMR (CDCl a ) S(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (IB, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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#%#I102: 1 - (5 -^^>^;v^^;i/-2-t:'J^;i') -4-*^ 

(1) Jcffi • *y • p<7=-f U-(J. Med. Chem.). 16 

319B (197330 ] IB»(0 2-^DD— 5-^^;i/^*lf US^> (5.89 g, 36.9 
mmol) ©T-fe hr:h U;i/ (200 mL) t7k (200inL) Ol^iii^s (^Mf 
m) (91.0 g, 148 miol)**iDb-Cs 4 5°CT« 1 0^TO#bfeo SJfcffcS^fiS 

ta»it«i«s ***H«^^-c3iattWbfco &t>-a-fc^«ui* N 5%^ 

t>#NMbU 2 T ^DD-5-^^>^Jl/*-;i/tiJi?> (5.66 g, 29.5 
mmol) -^ntzo 

l H NMR (CDCl a ) tf(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 36 C1M + H)\ 194 ( 37 C1M + H) + 
( 2 ) 3-D v ? ^^647639 Jzf3$&© 4 -tert- !7* h =^;fc;W?— ;i/7> y - 4 - 
^^K^»;y> (1.93 g, 9.0 mmol) ©1, 4-S?*^>»«[ (20 mL) £ s £fc 
BW7»;£A (2.79 g, 20.0 mmol) t 2 -9 n p - 5 ^ -;t/ tr y *; > 

(1.15 g 3 6.00 mmol) £Jn*_ s lWM^bfeo £JS&ift&£ffii;T?£#bT»3fl 

*>/ltx^i/=l/l)T;»KU 4-tert-^h^r>>*;V^-;i/T^y - 1 - (5 
-^^>^;i/*-;v-2-trU^;i/) - ^> (2.12 g, 5.79 mmol) 

l H NJffi (CDCI3) <5(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H) + 
(3) 4-tert-^h^r>>*;i/^-;i/7'$ J- 1 - ( 5 * >X)\s*-}l- 2 - 



169 



WO 02/051836 



PCT/JP01/11578 



hTUSW -4-p<^;i/tr^U^> (2.12g,5.75mmol) O^DD^^i/jgjJ. (10 
nL) fc s *^Tn bVyfrJtnim (lOmL) £«L£o S/fo$t<£|i3JMft-e 3I&IH] 
»bfco M^tilTf y -^ic^Ht, BioRad AG (g« 

mm&mmvTnwffii'&m a. 28 g, 4.77 mmoi) 

JR*: 64% 

! H NMR (CDCI3) <5(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, m), 3.03 (3H, 
s) ? 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS <m/z): 270 (M + H) + 

##^J103 : 4-^^^-4-^^;v- l - (5 -*?-)v-2 -trusw K"o;s> 

W: 33% 

*H NMR (CDClj) d(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8. 9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

##^J104 : 4-T^y-4-p<^-;i/- 1 - (3 -tru^^-;i/) bw;s?> 

2 D d - 5 - h y^u^^-)^ U *»(Dftto V) iz s @|WH*9724124fc:ia 
W: 36% 

J H NMR (CDC1 3 ) S(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J= 9.3, 
4.3 Hz), 6.91 (1H, dd, J= 9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 
1.58-1.49 (2H, m), 1.34 (2H, br s)', 1.21 (3H, s). 
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APCIMS (m/z): 193 (M + H) + 

#%0J1O5 : 4-7^y- 1- (5 -7*D^E- 2 -Ky KP—JV) -4-^;Pt:^ 

n □ try ^ f>^K ###I50i:|Btitfc OT^IBYbi^Sfffco 

58^ 

! H NMR (CDC1 3 ) tf(ppm): 8.26 (2H," sj, 3.92-3.69 (4H, m), 1.74 <2H, br s), 
.1.63-1.42 (4H, m), 1.19 (3H, s). 
APCIMS (m/z): 271 ( 79 BrM + H) + , 273 ( 81 BrM + H) + 

#%#!]106 : (N-^^l/T^U -2-yWJV7* > 

4-7;U3rnr-y >cDf^fcD{cN-p<^;i/T-';> (3.25 mL, 30.0 mmol) £ 
MV\ ##^J96^«fcbT^|B<b^ (2.04 g, 11.4 mmol) £f#fc 0 
ifcsf£: 38% 

>H NMR (CDClj) d(ppm): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
K*d0S 1 : tHH 

<h-&%» l loom g- . 

/•L. 4ft 6 Omg 

J?§^-eA,.S^ 3 Omg 

y t—))/ T)}/ 3 — ;i/ 2mg 

^r7'J >^?^>e?A lmg 

mm 
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1 15 0mg 

ft » 2 8 Omg 

ih&mi lOOmg 

40 g 

p-hKD^lfix^' 4 Omg 

p-th*P^$J|f®7D^l/ lOm'g 
7hn^i;-7l/-^- 0. Ice 

£*lfC7j<£;&D£T±fi 1 0 0 c c £T 5o 

BUM* 1 : DPP- IV RlS&tt 

&(Villhaueretal.), #a«rgf 6011155] §3fB 

tt N HEPES(«£&& 25 mmol/Lk &<fb± h U >> A(««JS 140 mmol/L)^^ 

>7JV% 2 Ml Sft&DU hifil** 25 /z^ fiV, ^bv^^r>A(80 mmol/L) 
Gly-Pro-AMC (AMC:7-7 ^ y-4-p< » (SH-^ 50 ^mol/L) $ 

m*5o uLmmT%z£\z&v)Bim%mi®v, muizx zofi-m, mm^rw^m^ 
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z tkfciti^iift. DPP-ivfstett«3Sfc«£o-cj*tHbfco 

DPP-IVIMBSte=100x {1- (Fs-FO) / (F100-FO) } 
F100 : stm bfc^CD AMC ©M^S 

fo : Mm*ffiim\stefr'=>tcm&<DAm<Dmy6m 

Fs :-y->r;i/4«apu"Cx jfii**«araLfca-&oAMC<om3teft 

DPP-iv©tsttS5 o%Rss-r*»ft (ic B0 ) -efebfeo «s«$m 

2 Sic zr\"3~o 



JfT2 a 



4b fitter 


DPP-IVB* Bt£( IC50 . nmol/L) 


101 


31 


103 


61 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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umm 2 : sm±9mm&m 

24 BtTO^Ufe Wistar ^HtSv y h .(9 — U /t— )'6DJfilieHit$«(I 

^bfe^s ttlfrfb-&#J* 30mg/kgCDffl«TfjjgPie^.b> (2 g/kg) 

±#»*jf^ffl*iftRfbfco jtommtmmstnMMfemn ismm^^^^^-z 

tC$g#PUS:#Lfco DS**»3^fc^-r (**» Student's t-test t*V^p<0.01^ 

t&3 a 





dose(mg/kg, po) 


J^MlS mg/dL) 












69 ± 2 127± 6 


101 


30 


68 ± 2 104± 4** 



^Ufcf^s SS^b-^^lmg/kgCD^MT^P^bs itfcfc^Vl/n— * (2 g/kg) 

^in^ife, ^^3o^fciir5ifliaHiS*ai^u K^b-^t)©« 

* h U— (Clin. Chem.) N 6^ 466M (1960^) N 3?* — • ^ • ^ U-^j;i/ • 
^Vnj?- (J. Clin. Path.) N 22# s 246H (196930 s ^ y ■ 

* (Clin. Chem. Acta) N 4Q#> 115H (197230 % ^ y — ^^fi;- (Clin. 
Chem.) % 20#, 606K (197450 %f] J; t> SllJg U K»ft^Rlt±0.B%^^-;i/-fe;i/ 
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Ybi§tf^ 5 0 1 (Dsism 










mo 


mg/dli) 


I Lt E3 12/J W *3 ■ 


dose(mg/kg, po) 


0# «i: 




DUX 


1 


88±7 
95±7 


197±14 
182=fcl6 




5 1 3 <DsbM±m®imwm 








jfil*HiKmg/dQ 




dose(mg/kg, po) 


0 5- *SH£&30#@! 


518 


1 


120±10 
109±6 


310±23 
262±22 




Ibiirt) 2 3 3 OitoH 












ng/dD 


<fb-&fe#-*§ 


dose(mg/kg, po) 


0 5- «i; 


ftft 30 


Mmm 

233 


1 


108±8 
93±15 


277±18 
183±8 









*?m<Dtii&®& dpp-iv wmwm*M lt«d> 2 s»mj«®^i»av/xtt 
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. H & Q as bh 

1 . -HK5S; (I) : 
A-B-D 

a u < ft#®&cD I - e d ij mwg b < &im&(D 3 - 

< i,.i-wv-3-^;'j &-)v&s mm^ b < y^ra© 3 

-sh^V >; i?-;t/S. BiftS b < 2,5-$>h)«D-i-KDij 

s b < mmWk<o 1— f >K'j a$£ b < 1 - < r > 1* y 

gj&g b < fcfc^Sift© 1 -t^^t Hn-f > K u;i/3£s 8J&£b < fcfcglEfi&© 1 - 
5p h ^ t: ]* n *>m; x&gt&g b < tt^ftfe© 1 --5?* fc K n y 

a) - (C(R 1 )(R 2 )) k CO- (3$eK kfc* 1 #6> 6©»E«%£U R^tfR'ttx 
IU— X&M&oTs tR^M^s tb'D^i/S, ao^>I^ - ha 

« b < mmWk<t>7)]/*-)v3* mmm b < m es&© t y s&g b < a 

R 1 £: R 2 i: -^ttJKjRJR^-i:— m ft o t s x& k# 2 W±©*§-£\ 
JP^^^bfc 2 o©R 1 tf t> ^r^ fe 2 ooMI^t-IfciSoTfi 

b) -C0 (C(R 3 j(R 4 )) m - '(SlPfs R 3 ^t>*R 4 ii N W-XttJIfc-pTs '**C* 
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c) - (C(R 6 )(R a )) n - R^tfR 8 ^ IM-^ilfeoT, *Mtim 

d) -C0- Xfc* 

e) -S0 2 -^U 

-u-v [Si*s uttam^b<{»«^©^^7^>^>r;i/Ss xii*^^^? 

y>^-f;PS§$U V&-E-R 7 (sfttK E&ifMgiir. -CO-s -C ( = 0) 

gt&gb < a^fim©^^^-;^ a^b < {±#«mcDT;i/^-^;i/Ss w%m- 

b < &iJEgm©7 u -;i/^ N g&=g b < li^Ii077;i/4;i/S, gifegb < 

p?u 3mg*feg b < &#g$i©^:r d t y —jvtjv^^ 

Xfcfc 

- W a_X a -Y a -Z a {S^ 

1) W A ^t>*Y A fi, HU-X&ll&oT\ llJi?, HI?, -SO-, -S0 2 
-s Xfcfc-N (R 8A ) R 8A ^tulBR 7 i:MI«^a5^) X A &gg| 

®77Ml/>S, tit b < (i^Ii© d 7 >J U >S> m&b<tiM£fe 
CstD7IJ-;W1/#1/>.S, Xfcfc- (C(R 9 )(R 10 )) q -[5$fk qfcfcl*>£ 
6<0fi»4SU R fl Sth*R 10 ^ l^-XfctSfe-^ **JR?, HMfU<^f 

ggl^ b < tt^Wfto^y'p 7- — gm^ b < fc^gm©^ D7U 
;i/df-;va s x B: H fc#3fc JS^ fcJjgilr b R 9 £ R 1 0 tfttft* JSC? t-m^tf? -cm 
l^b < &^tH©]!^S7;v^SSit (fc*!U - (C(R 8 )(R 10 )) _-ip 
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3^&X A #W A X&Y A *^t7T-N (R 8A ) -©##CD-N ( R 8 A ) -^-jjgfcjfe 

■3 T s B&& b < tt^Wft © £ d y > -f b£&£ b < »if£B&© tf ^ u s> 
V (X A ^W A XttY A ^-T-N (R 8A ) -©M"^©-N (R 8A ) -ii-H&fc&o 

Ts em« b < ttMifc® t: p y $; > sm ;i/*x&B}&g b < &§iEggi© t:^ y >^ 

2) W A #a?Y A &s H-rXtt«jQior; USURPS mMM^ -SO-, -S0 2 
X'tt-N (R 8B ) - (5&4>, R 8B i±i5I3R 7 t(lI«^*-r) X A &- (C 

H a ) r - (5$4n rltlfrb 6©aHlfc**t-) §iU Z A &. Btte@b<ttM& 
<0»«2Wl/*;i/3k BifcEb < tt^B&om&HtXS&k gm^b < &#b& 
®^;u^r-;^ gggf b < tt^BUtO TVi"*-;]/^ S&g b < mmWkVT? 
tHtu<!i»^TD7ij- ;i/7;v#;i/S N -so 2 -N (R 15 ) 

(r 16 ) k^s R i5 *3ct^R i6 }±iBi-32:«^oTs wm§\;<\m 
mmcDTjv^m, mmm b < \±im%k<07 y gm^ b < ^b^©^^ 

;i/^;i/^s Sl&g b < y^B&cvr- D7'J — X&W&g b < fct^Bift©^ 
rOT'J —/I/ T^JV^^T^ $> 3 W± R 1 5 :fc <fc t^R 1 8 ASWHgf § »JBT?- 

-ifcjfeottiei < t±^B&®flra&tiiuiHR& (Kflisi*a*3»t±Ko y 
^ t^^t?-;i/Ss ^M'jySs ^-ai-^i/^y y»*=»e>5s«n^) &ai-r] t- 

Btfe&frifcK 'J XftlS®u< J±l£fiifecD£lT<* :. h y 7;^D^^;i/ 

^-7^;VSs ey^S^;!^ hV7^-^ ^n;^ 7 y 

t?py;t^ -Y^^vy;)^ wjvnte, huryj^ ^h^y 
;i/«s ^^^y;i/^ s ^ v^i^y;^ ^v^v^y;^ 

XttG A -R l7 .(5S;*s G A &, -CO-, -C (=0) 0- N Xli-SOj-tS 
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- C H 2 C 0 - fc&tifr&fctt Z A &^ h DgXtt^^STfiifeSaifc f U 

2 . d#-w a -x a - y a - z A -e&zm i m^mm^h^xitmm^m^tm 

3. B#-CO (C(R 3 )(R 4 )) m - (^*s R\ R 4 &?>*m&i*i^*il!friB£: 

3 -^rvuy-^**fcu 

Btf-CO (C(R 3 )(R 4 )) m - (^*. R\ R 4 ^m^^tt^timiIB^|s]»T- 
D#-W c -X C -Y C -Z 0 W c MY c li-N (R 80 ) - (5£# s R"(i 

a&gu < »^M®mA«QK3m»&ic9KjR?« i o^fe^ nifegb < « 

0ArD7iJU>^ ij^ t < ii^Ii© a? D 7 'J -/V7;t/^r 1/ Vis 
(C(R 8 )(R 10 )) Q -[*FtJ N q»l*»6 6(DBE«%aiU R 9 St>*R 10 f^ H-X 

Btft^b<tt^mcDJ»9|^ft«9Ut, MJ&Sb 
b < li^fi07;i/^_/i/S, gi&g b < \knW3k<07 V — 

sm^ b < i*^ti07^;^;i/s, b < mmmcD^ o t- u -;v 

*s S&g b < S^giOAr Dry -;i/T;i^^;i/Ss X&IeO UJSHRJR^ tested b 

ta r 9 i: r 1 0 1 ifim^mm^ t-m^^ xmmm b < mmm<Dm^T)]y^ 
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&%mr (fcfe*u - (c(r 9 )(r 10 )) v-frZtezmvmm&RSRvtR'o&T 

(R 8C ) -(DfrXCD-N (R 8C ) -t-ittoT^ ®&^L<&^©tfeCDtfpy 
y ysM^Ss am^U < &#Mg|CD£^y ^>^^;i/^s Xfcfcfi$&gb < 

5 . A#ffi$m b < 1 - t:n y ^;l<^ x&SJ&g b < &#St&© 

3 y %?-)\,m-%wt> u 

B^-CO (C(R 3 )(R 4 )) m - (^tfs R 3 s R 4 ^m«^n^tit5fBtllRl^T« 

Hffi W D X D Y D Z D {jEW. X D &- (CH 2 ) r - (5^, rlil^P^ 6© 
SE«t*S-T) **bU W'MY'tt-N (R 8D ) - (5£# N R 8D (iBufBR 7 t|^ 

tpt'J- ;v^;i/=3p;i/S. -so 2 -n (r 15 ) (r 16 ) R 16 ;fe£t>*R 16 

i § ^ &r 1 j; t^R 1 6 ssjrjp^ ii -nt & -3 T«ft*f b < mmm 
®mm&mmM mmm&immmtw y ^^^y^^ ?=- 

?yu^ik tr^y^y^ Jh^K^ys^yat, t:^^^-;^ ^;i/*yy> 

y h y t^^jv^ y y trn y -f 5 9V y 

t^yy;^ h«;^yy;i/^ rh^yijM, tw;y)i^ 
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vjm. -fytWJ^at -fv^7yi;;i/S> 

-CO-,-C( = 0)0- Xtt-S0 2 -*aiU R 17 tttuHBR 7 tl|B|#-efe^)} 
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